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A b s t r a c t 
Unlike most s t u d i e s of language development, t h i s 
r e s e a r c h i s not p r i m a r i l y concerned with the d i s c o v e r y of 
grammars, but with utterance production. Not only i s i t 
concerned with what language young c h i l d r e n produce, but 
a l s o with how they produce i t . And i t i s s p e c i f i c a l l y 
concerned with the l i m i t a t i o n s to utterance production a t 
the preschool age. 
The main reason f o r t a k i n g t h i s approach i s the 
inadequacy of grammatical t h e o r i e s to account for language 
behaviour. I t i s argued t h a t Chomsky's d i s t i n c t i o n between 
competence and performance i s l i n g u i s t i c a l l y v a luable but 
p s y c h o l o g i c a l l y questionable. For i n s t a n c e , those aspects 
of language behaviour t h a t are s a i d to be l i n g u i s t i c a l l y 
i r r e l e v a n t , are very r e l e v a n t to a p s y c h o l o g i c a l theory of 
language behaviour. Therefore, t h i s r e s e a r c h i s based on 
a comprehensive view of language as a system of communica-
ti o n . 
The f i n d i n g s suggest t h a t there i s no l i m i t to 
production a t t h i s age, other than t h a t a r i s i n g from 
l e a r n i n g , and the general discrepancy between r e c e p t i v e 
and e x p r e s s i v e a b i l i t i e s . Furthermore, the v a r i a t i o n i n 
utterance production, and the s y s t e m a t i c nature of the 
linkage between utterances and t h e i r l i n g u i s t i c and non-
l i n g u i s t i c context, i n d i c a t e t h a t a p r o b a b i l i s t i c theory 
of utterance production would best account f o r the 
behaviour observed. The r e s e a r c h i s exploratory, and 
the f i n d i n g s only give c l u e s as to the nature of u t t e r -
ance production, but they confirm the value of the 
approach adopted. 
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Chapter I 
In t r o d u c t i o n - The Study of Utterance Production 
Language and Speech 
This i s a study of young c h i l d r e n ' s utterance pro-
duction, or to put i t l e s s t e c h n i c a l l y , i t i s a study of 
t h e i r a b i l i t y to t a l k . I t might a l s o be c a l l e d a study 
of language development but these words were not used for 
reasons t h a t have to do with the p a r t i c u l a r approach to 
language adopted i n t h i s r e s e a r c h . 
The main reason f o r not using the word language i n 
the t i t l e i s t h a t i t has come to have a meaning f o r some 
l i n g u i s t s which seems to exclude the essence of language, 
and that i s i t s symbolism. Language has been defined as 
a s e t of grammatical sentences. T h i s kind of d e f i n i t i o n 
emphasizes the s t r u c t u r a l or formal aspects of language 
while i t s f u n c t i o n a l and symbolic aspects are seemingly 
disregarded. The sentence i s s t r u c t u r a l l y defined using 
a system of a b s t r a c t symbols and i t s f u n c t i o n i n the com-
munication of ideas i s not considered. Meaning has been 
a n o t o r i o u s l y t r i c k y phenomenon f o r both l i n g u i s t i c s and 
psychology, t h e r e f o r e the attempts to d e s c r i b e language 
without i n v o l v i n g meaning are q u i t e understandable. This 
approach has r e s u l t e d i n the words language and sentence 
being used with more p r e c i s e but a l s o more a b s t r a c t 
denotations than they o r d i n a r i l y have. 
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Transformational grammar i s an outstanding s t r u c -
t u r a l theory of language, and t h i s grammar d e f i n e s a 
language by generating a l l and only the grammatical sen-
tences of t h a t language. This grammar d e s c r i b e s or 
defines a language by generating or making a l l the sen-
tences t h a t do or might belong to i t . S i n ce people know 
which word sequences are sentences i n t h e i r language, the 
grammar i s s a i d to be a p a r t i a l d e s c r i p t i o n of human 
l i n g u i s t i c knowledge. Nevertheless, i t i s very important 
to r e a l i s e t h a t the grammar i s a l i n g u i s t i c device f o r 
generating sentences and not a model of human utterance 
production. The grammar may make sentences but the way i n 
which i t does t h i s i s not meant to represent how people 
make sentences i n speaking a language. People produce 
u t t e r a n c e s some of which are grammatical sentences and 
some of which are not, and when they speak they are u s u a l l y 
expressing an idea or a f e e l i n g . T h i s r e s e a r c h i s 
p r i m a r i l y concerned with a c t u a l language behaviour and 
how utte r a n c e s are produced by young c h i l d r e n , r a t h e r than 
with t h e i r knowledge of sentence s t r u c t u r e . Therefore, 
the t i t l e i s a study of utterance production and not a 
study of language development, even though the work i s 
concerned with the development of language i n i t s more 
general sense. 
Most p s y c h o l i n g u i s t i c s t u d i e s of language develop-
ment are based on t r a n s f o r m a t i o n a l grammar so they tend 
to emphasize the s t r u c t u r a l aspects of c h i l d language 
-3-
(Brown, Cazden and B e l l u g i 1968; McNeill 1970; Bloom 
1970). These s t u d i e s are more or l e s s concerned with 
the c h i l d ' s knowledge of language, but t h i s knowledge 
tends to be a r a t h e r a b s t r a c t kind of knowledge i n the 
sense t h a t t r a n s f o r m a t i o n a l grammar does not d e s c r i b e 
sentence production. From a p s y c h o l o g i c a l point of view 
i t would be more h e l p f u l i f the grammar was supposed to 
represent sentence production f o r then i t s v a l i d i t y as 
such could be i n v e s t i g a t e d . Instead, the grammar i s s a i d 
to represent knowledge which i s made use of i n speaking 
with very l i t t l e i n d i c a t i o n of j u s t how the human speaker 
might use t h i s knowledge. Since t h i s r e s e a r c h i s con-
cerned with utterance production and p s y c h o l o g i c a l t h e o r i e s 
to account for i t , i t must encompass the c h i l d ' s knowledge 
of language. However, the guiding p r i n c i p l e s f o r t h i s 
r e s e a r c h are t h a t those aspects of language t h a t have to 
do with i t s sentence s t r u c t u r e are not l i k e l y to be 
p s y c h o l o g i c a l l y d i s t i n c t from other aspects of l i n g u i s t i c 
knowledge and, secondly, t h a t a good account of the a b i l i t y 
to t a l k w i l l d e s c r i b e l i n g u i s t i c knowledge and i t s use i n 
a dynamic theory of the o r g a n i s a t i o n of language behaviour. 
L i n g u i s t i c s and Psychology 
The reader might suppose t h a t the d i f f e r e n c e 
between the present work and most s t u d i e s of language 
development r e f l e c t s a d i f f e r e n c e between l i n g u i s t i c and 
p s y c h o l o g i c a l approaches to language. However, there i s 
w i t h i n both l i n g u i s t i c s and psychology a g r e a t v a r i e t y of 
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approaches to and t h e o r i e s about language so t h i s con-
t r a s t would be d i f f i c u l t to maintain. Moreover, as Bever 
(1968:478) points out, l i n g u i s t i c theory i s p s y c h o l o g i c a l 
theory because i t deals with a p s y c h o l o g i c a l phenomenon. 
On the other hand, l i n g u i s t s consider t h e i r s c i e n c e 
autonomous (Lyons 1970:8), which i s i n t e r p r e t e d to mean 
th a t they are more i n t e r e s t e d i n languages than the 
p s y c h o l o g i c a l processes of understanding and speaking. 
In t h i s regard languages are a b s t r a c t i o n s from human 
behaviour i n much the same way th a t a person may d e s c r i b e 
a computer programming language without saying how the 
computer r e c e i v e s , processes and transmits i t . Transforma 
t i o n a l grammar i s l a r g e l y based on the judgements of 
grammaticality and t h e o r e t i c a l preferences of a few l i n g u i s t s 
and i n t h i s way i t i s a d e s c r i p t i o n of language a b s t r a c t e d 
from behaviour. From a l i n g u i s t i c point of view t h i s 
a b s t r a c t i v e step i s q u i t e acceptable, but when the r e s u l t 
i s p r o j e c t e d back i n t o the organism as a p a r t i a l account 
of the a b i l i t y to understand and produce an i n d e f i n i t e 
v a r i e t y of sentences, the a b s t r a c t i o n and i t s a s s o c i a t e d 
p r o j e c t i o n seem to r a i s e a number of questions about the 
psychology of language which could be avoided i f the 
assumptions underlying the a b s t r a c t i o n are changed. 
The main problem i s t h a t t r a n s f o r m a t i o n a l grammar 
has two r o l e s which are not q u i t e as compatible as they 
might a t f i r s t appear. I n the f i r s t r o l e the grammar i s 
presented as a p a r t i a l account of the human a b i l i t y to 
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understand and produce an i n d e f i n i t e v a r i e t y of sentences 
(Chomsky and M i l l e r 1963:271). I n the second r o l e i t i s 
presented as a system f o r d i f f e r e n t i a t i n g grammatical and 
ungrammatical sequences (Chomsky 1957). I t does very 
w e l l i n the second r o l e but not so w e l l i n the f i r s t , 
probably because Chomsky's background i s i n l i n g u i s t i c s 
and not psychology. I t does w e l l i n the second r o l e 
because i t i s the most simple, e x p l i c i t and comprehensive 
system f o r d e f i n i n g a s e t of sentences. I t does not do 
so w e l l i n the f i r s t r o l e because i t i s not a model of 
speaking or understanding the i n d e f i n i t e v a r i e t y of sen-
tences which people can handle. The grammar's suc c e s s i n 
the second r o l e depends on s e v e r a l assumptions, and i t i s 
these same assumptions which reduce the grammar's success 
i n the f i r s t r o l e . 
Chomsky draws a d i s t i n c t i o n between knowledge of 
language and the use of t h i s knowledge i n language behav-
iour, and t r a n s f o r m a t i o n a l grammar i s s a i d to r e p r e s e n t 
t h i s knowledge i n p a r t . I t seems q u i t e reasonable t h a t 
the human speaker has some conception of what i s w e l l -
formed i n h i s language and the grammar attempts to make 
t h i s conception e x p l i c i t by s p e c i f y i n g which sentences are 
well-formed or grammatical i n a language. The problem 
comes i n t r y i n g to r e l a t e t h i s conception of w e l l -
formedness to a c t u a l speech. Chomsky suggests t h a t a 
theory of language behaviour would incorporate the grammar 
but i t i s not easy to see how t h i s could be done. The 
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problem would d i s a p p e a r i f t h e s t r o n g d i s t i n c t i o n between 
knowledge and i t s use was n o t m a i n t a i n e d . 
T r a n s f o r m a t i o n a l grammar i s p r i m a r i l y concerned 
w i t h t h e s t r u c t u r e o f sentences and t h e i r g r a m m a t i c a l i t y . 
I n t h i s case t h e term g r a m m a t i c a l r e f e r s t o an a b s t r a c t 
i d e a o f what some people t h i n k i s p r o p e r o r r e g u l a r i n a 
language. G r a m m a t i c a l i t y does n o t depend on c o n t e x t , 
w h i c h means t h a t a g r a m m a t i c a l sentence i s g r a m m a t i c a l 
r e g a r d l e s s o f who speaks i t , o r when, o r where i t i s 
spoken. F u r t h e r m o r e , a sentence i s d e f i n e d as b e i n g 
g r a m m a t i c a l i f t h e grammar gene r a t e s i t . Now gram-
m a t i c a l i t y i s d i f f e r e n t i a t e d f r o m a c c e p t a b i l i t y by 
Chomsky, and the l a t t e r t e r m i s used t o r e f e r t o a l l t h e 
o t h e r ways i n which a sentence may o r may n o t be acce p t -
a b l e t o produce i n a p a r t i c u l a r s i t u a t i o n by a p a r t i c u l a r 
p e r son. T h i s d i f f e r e n t i a t i o n o f g r a m m a t i c a l i t y f r o m a l l 
o t h e r aspects o f a c c e p t a b i l i t y r e s u l t s i n a s i t u a t i o n i n 
which t h e grammar gene r a t e s sentences, some o f which 
people cannot produce o r un d e r s t a n d , and i n which people 
produce and un d e r s t a n d a c o n s i d e r a b l e number o f u t t e r a n c e s 
w h i c h are n o t sentences g e n e r a t e d by t h e grammar. T h i s 
d i f f e r e n t i a t i o n makes i t h a r d e r t o f i t t h e grammar i n t o 
a t h e o r y o f language b e h a v i o u r , and w i t h o u t i t t h e r e 
would seem t o be a g r e a t e r p o s s i b i l i t y o f d e v e l o p i n g an 
i n t e g r a t e d t h e o r y o f t h e o r g a n i s a t i o n o f language 
b e h a v i o u r . 
T r a n s f o r m a t i o n a l grammar i s a l s o based on a s t r o n g 
d i s t i n c t i o n between s t r u c t u r e and meaning, so t h a t a 
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r e a s o n a b l e d e f i n i t i o n o f language may be p r o v i d e d w i t h o u t 
h a v i n g t o r e l y on t h e meaning o f sentences and words. 
The i m p l i c a t i o n o f t h i s assumption i s t h a t t h e r e i s a 
s i m i l a r d i f f e r e n t i a t i o n o f s t r u c t u r e and meaning i n human 
l i n g u i s t i c knowledge. I n p u r s u i t o f t h i s i d e a , some 
people have l o o k e d i n t o t h e p o s s i b i l i t y t h a t i n compre-
hen s i o n we a n a l y s e t h e s t r u c t u r e o f an u t t e r a n c e b e f o r e 
we develop hypotheses about i t s meaning. However, t h e 
evidence shows t h a t comprehension does n o t always f o l l o w 
t h i s p a t t e r n , and i t i s h a r d t o f i n d t h e same c l e a r 
s e p a r a t i o n o f s t r u c t u r e and meaning i n a c t u a l language 
b e h a v i o u r . 
To sum up, t h e d i s t i n c t i o n s between knowledge and 
i t s use, g r a m m a t i c a l i t y and a c c e p t a b i l i t y , and s t r u c t u r e 
and meaning a l l c o n t r i b u t e t o t h e e f f e c t i v e n e s s o f t r a n s -
f o r m a t i o n a l grammar as a d e f i n i t i o n o f language. Yet 
these same d i s t i n c t i o n s seem t o reduce t h e e f f e c t i v e n e s s 
o f t h e grammar as an account o f human l i n g u i s t i c a b i l i t y . 
I t i s i n t h i s sense t h a t t r a n s f o r m a t i o n a l grammar has two 
r o l e s t h a t s h o u l d perhaps be c o m p a t i b l e b u t do n o t t u r n 
o u t t o be so. N e v e r t h e l e s s , i t would seem p o s s i b l e t o 
i n c r e a s e t h e c o m p a t i b i l i t y o f these r o l e s by c l o s e r obser-
v a t i o n o f human knowledge o f language and l i n g u i s t i c 
a b i l i t i e s . T h i s means o b s e r v a t i o n o f more t h a n sentence 
s t r u c t u r e and more c o n t r o l l e d e x p e r i m e n t a l i n v e s t i g a t i o n 
o f t h e hypotheses g e n e r a t e d . 
Bever (1968:478) has c r i t i c i z e d modern l i n g u i s t i c s 
i n much t h e same v e i n . He q u e s t i o n s t h e assumptions and 
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methods employed i n l i n g u i s t i c s , e s p e c i a l l y t h e use o f 
i n t u i t i v e judgements w h i c h most p s y c h o l o g i s t s would be 
wary o f p l a c i n g so much w e i g h t on. He says t h a t 
" L i n g u i s t s have fragmented language i n t o d i f f e r e n t k i n d s 
o f d e s c r i p t i v e problems and t h a t each problem i s d i f -
f e r e n t i a t e d i n t u i t i v e l y f r o m t h e o t h e r s . " He t h e n 
c r i t i c i z e s t h e i n t u i t i v e s e p a r a t i o n o f f a c t s p e r t i n e n t t o 
gra m m a t i c a l t h e o r y , t h a t i s t h e supposed knowledge o f 
language, and f a c t s p e r t i n e n t t o t h e use o f language. He 
a l s o q u e r i e s t h e assumption t h a t language may be charac-
t e r i s e d as a s e t o f sentences, and f i n a l l y he says t h a t 
"There a r e , however, many a r b i t r a r y l i n e s w h i c h have been 
drawn by l i n g u i s t s i n o r d e r t o p a r t i t i o n o f f t h e k i n d s o f 
f a c t s about language whic h t h e y f e l t p r e p a r e d t o d e s c r i b e . " 
Most o f t h e c r i t i c i s m s a p p l y t o Chomskyan l i n g u i s t i c s , 
and i t i s n o t e d t h a t Chomsky has been c r i t i c i z e d f r o m 
w i t h i n l i n g u i s t i c s f o r t a k i n g assumptions as u n e q u i v o c a l 
t r u t h s (Matthews 1967). 
The c o n c l u s i o n drawn f r o m these i n t r o d u c t o r y com-
ments i s t h a t b o t h p s y c h o l o g i s t s and l i n g u i s t s need t o be 
v e r y c a r e f u l t o c o n s i d e r what t h e y are s t u d y i n g when t h e y 
i n v e s t i g a t e language, and how t h e y i n v e s t i g a t e i t . F i r s t l y , 
i t s h o u l d be agreed t h a t t h e y are b o t h d e a l i n g w i t h a 
p s y c h o l o g i c a l phenomenon which may be researched i n t h e 
accepted way by t h e e x p e r i m e n t a l i n v e s t i g a t i o n o f h y p o t h -
eses d e r i v e d f r o m e x i s t i n g t h e o r y . C u r r e n t l i n g u i s t i c 
t h e o r y suggests a g r e a t many hypotheses about human 
l i n g u i s t i c a b i l i t y , and t h e i n v e s t i g a t i o n o f these 
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hypotheses s h o u l d c o n t r i b u t e t o t h e development o f 
l i n g u i s t i c and p s y c h o l o g i c a l t h e o r y . I t s h o u l d c o n t r i b u t e 
t o b o t h k i n d s o f t h e o r y because t h e y b o t h d e a l w i t h an 
aspect o f human b e h a v i o u r . Moreover, i t f o l l o w s t h a t 
whatever r e g u l a r i t i e s o r r e l a t i o n s h i p s a l i n g u i s t o r 
p s y c h o l o g i s t d e t e c t s i n language, or between language and 
some n o n - l i n g u i s t i c f a c t o r , those r e g u l a r i t i e s and r e l a -
t i o n s h i p s are a r e f l e c t i o n o f t h e o r g a n i s a t i o n o f 
b e h a v i o u r . T h e r e f o r e , f o r b o t h l i n g u i s t i c s and psychology 
th e fundamental problem i s u n d e r s t a n d i n g t h e o r g a n i s a t i o n 
o f b e h a v i o u r . 
T r a n s f o r m a t i o n a l grammar has p r o v e d t o be an 
e f f e c t i v e system f o r d e s c r i b i n g t h e f o r m a l aspects o f 
language, b u t as i t stands i t i s t o o a b s t r a c t t o ade-
q u a t e l y d e s c r i b e a c t u a l human language b e h a v i o u r . However, 
i t may be p o s s i b l e t o m o d i f y and develop i t so t h a t i t can 
account f o r t h e o r g a n i s a t i o n o f language b e h a v i o u r o r , a t 
l e a s t , some o f t h e i n s i g h t s i t has y i e l d e d may h e l p i n 
t h e f o r m u l a t i o n o f t h e o r i e s o f language a b i l i t i e s . 
T h i s r e s e a r c h i s concerned w i t h u t t e r a n c e produc-
t i o n , and i n p a r t i c u l a r , i t i s concerned w i t h t h e ways i n 
wh i c h p r e s c h o o l c h i l d r e n m i g h t be l i m i t e d i n t h e i r capac-
i t y t o produce u t t e r a n c e s . I t i s easy enough t o s p e c u l a t e 
about l i m i t a t i o n s t o u t t e r a n c e p r o d u c t i o n , such as con-
s t r a i n t s on u t t e r a n c e l e n g t h and c o m p l e x i t y , b u t i t i s 
much h a r d e r t o s p e c i f y e x a c t l y what these l i m i t a t i o n s 
m i g h t be, how t h e y m i g h t o p e r a t e , and how t h e y can be 
i n v e s t i g a t e d . One reason f o r t h i s d i f f i c u l t y i s the 
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almost complete l a c k o f t h e o r i e s o f u t t e r a n c e p r o d u c t i o n . 
I n t h e l a s t decade p s y c h o l i n g u i s t i c s has i n c r e a s e d our 
knowledge o f the a b s t r a c t f o r m a l s t r u c t u r e o f language i n 
a d u l t and c h i l d , b u t c o m p a r a t i v e l y l i t t l e has been 
l e a r n e d about t h e o r g a n i s a t i o n o f language b e h a v i o u r . 
There are two reasons f o r t h i s d i s c r e p a n c y i n our 
knowledge. The f i r s t reason i s t h a t p s y c h o l i n g u i s t i c s 
has been dominated by t r a n s f o r m a t i o n a l grammar and t h e 
assumptions t h a t go w i t h i t . Chomsky (19 65:4) makes a 
fundamental d i s t i n c t i o n between competence, t h e speaker-
h e a r e r ' s knowledge o f language, and performance, t h e use 
o f t h i s knowledge i n a c t u a l b e h a v i o u r . Chomsky (1963:330) 
a l s o a s s e r t s t h a t competence i s l o g i c a l l y p r i o r t o p e r f o r m -
ance, w h i c h means t h a t you have t o know what people know 
about language b e f o r e you can say v e r y much about how t h e y 
speak and understand i t . Hence, most r e s e a r c h e r s have 
concerned themselves w i t h making d e s c r i p t i o n s o f compe-
t e n c e , b u t t h e assumption i s t h o r o u g h l y confounded by t h e 
f a c t t h a t competence can o n l y be s t u d i e d by o b s e r v a t i o n 
o f performance. What people know about language can o n l y 
be i n v e s t i g a t e d by o b s e r v i n g t h e i r b e h a v i o u r . Transforma-
t i o n a l grammar i s l a r g e l y based on i n t u i t i o n , t h a t i s 
people's i n t u i t i v e judgements o f t h e g r a m m a t i c a l i t y o f 
s e l e c t e d sequences o f words, b u t i n t u i t i o n i s as much an 
aspec t o f performance as speaking. T h e r e f o r e , i t i s q u i t e 
r e a s o n a b l e t o argue t h a t t h e grammar i s an account o f one 
aspect o f performance, t h e a b i l i t y t o d i s c r i m i n a t e 
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g r a m m a t i c a l and ungrammatical sequences, and n o t o f any 
a b s t r a c t o r u n d e r l y i n g competence (Bever 1968:478). 
Fur t h e r m o r e , p s y c h o l o g i s t s do n o t n o r m a l l y draw a 
d i s t i n c t i o n between knowledge and use o f knowledge i n 
t h i s way, a l t h o u g h t h e y do d i f f e r e n t i a t e b e h a v i o u r and 
t h e t h e o r e t i c a l mechanisms t h o u g h t t o d e s c r i b e i t s organ-
i s a t i o n . Fodor and G a r r e t t (1966:139) say t h a t t h e l a t t e r 
d i s t i n c t i o n i s t o be defended on a p r i o r i grounds b u t n o t 
t h e f o r m e r . H e r r i o t (1970:57) a l s o c r i t i c i z e s t h e 
competence-performance d i s t i n c t i o n , and Stemmer (1971) 
argues t h a t t h e d i s t i n c t i o n i s i n v a l i d because i t i s n o t 
j u s t i f i a b l e t o base two t h e o r e t i c a l systems on t h e same 
b e h a v i o u r a l d a t a . Chomsky (1965:15) t a l k s about compe-
tence u n d e r l y i n g performance, and about t h e o r i e s o f 
performance i n c o r p o r a t i n g t h e o r i e s o f competence. I f a 
t h e o r y o f performance d i d i n c o r p o r a t e t r a n s f o r m a t i o n a l 
grammar as a d i s t i n c t component r e p r e s e n t i n g competence, 
i t would be t r u e t o say t h a t t h e r e would be one and n o t 
two t h e o r e t i c a l systems based on, and a c c o u n t i n g f o r , t h e 
b e h a v i o u r a l d a t a . T h e r e f o r e Stemmer's c r i t i c i s m i s 
d e b a t a b l e , b u t i t does demonstrate how m i s l e a d i n g t h i s 
d i s t i n c t i o n can be. A more s e r i o u s c r i t i c i s m i s t h a t t h e 
d i s t i n c t i o n has n o t been t r e a t e d as a h y p o t h e s i s t o be 
t e s t e d e x p e r i m e n t a l l y , b u t as an i n t u i t i v e l y a c c e p t a b l e 
p r e m i s e . 
The second reason f o r t h e l a c k o f knowledge about 
t h e o r g a n i s a t i o n o f language b e h a v i o u r i s t h e l a c k o f 
p s y c h o l o g i c a l t h e o r i e s o f t h e o r g a n i s a t i o n o f complex 
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b e h a v i o u r i n g e n e r a l . The need f o r s t r u c t u r a l t h e o r i e s 
o f b e h a v i o u r has been accepted by some p s y c h o l o g i s t s ever 
s i n c e L a s h l e y (19 66) demonstrated t h e i n a b i l i t y o f 
s t i m u l u s - r e s p o n s e a s s o c i a t i o n s t o account f o r t h e com-
p l e x i t i e s o f human b e h a v i o u r . He used a l i n g u i s t i c 
example t o i l l u s t r a t e h i s p o i n t because language i s an 
aspect o f human b e h a v i o u r t h a t more o b v i o u s l y demands a 
s t r u c t u r a l approach t h a n o t h e r s . Nine y e a r s l a t e r , 
M i l l e r , G a l a n t e r and P r i b r a m (1960) p u b l i s h e d t h e f i r s t 
major t e x t on s t r u c t u r a l t h e o r i e s o f b e h a v i o u r , and f o r 
i n f o r m a t i o n about t h e s t r u c t u r e o f language t h e y l o o k e d 
t o Chomsky's d e v e l o p i n g t h e o r y o f t r a n s f o r m a t i o n a l gram-
mar. One o f t h e a u t h o r s , M i l l e r , was c a r r y i n g o u t some 
now c l a s s i c e x p eriments i n t o t h e p s y c h o l o g i c a l r e a l i t y o f 
th e grammar around t h e same t i m e . The appeal o f t r a n s -
f o r m a t i o n a l grammar was s t r o n g d e s p i t e t h e f a c t t h a t i t 
was n o t p r e s e n t e d as a t h e o r y o f b e h a v i o u r b u t as a 
d e s c r i p t i o n o f knowledge u n d e r l y i n g b e h a v i o u r . 
Psychology has c o n t i n u e d t o l o o k t o t r a n s f o r m a t i o n a l 
grammar f o r ideas about t h e o r i e s o f language b e h a v i o u r 
w i t h o u t much success. I t i s argued t h a t t h i s l a c k o f 
success stems f r o m t h e b a s i c n a t u r e o f t h e grammar and 
th e a p p a r e n t i n c o m p a t i b i l i t y o f i t s r o l e as a d e s c r i p t i o n 
o f t h e f o r m a l s t r u c t u r e o f a l l t h e sentences i n a language 
and i t s r o l e as a p a r t i a l account o f human l i n g u i s t i c 
c r e a t i v i t y . T h i s problem has t o be d i s c u s s e d f u r t h e r 
because o f t h e key p o s i t i o n o f t r a n s f o r m a t i o n a l grammar 
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i n p s y c h o l i n g u i s t i c s , b u t f i r s t i t w i l l h e l p t o d e s c r i b e 
t h e grammar i n more d e t a i l . 
T r a n s f o r m a t i o n a l Grammar 
A language i s a system f o r communication, and i t 
i s v e r y i m p o r t a n t i n t h e human s p e c i e s . Language i s used 
t o express i d e a s and f e e l i n g s and i t forms t h e b a s i s o f 
t h e h i g h l y s o p h i s t i c a t e d s o c i a l l i f e o f man (de Laguna 
1963). The o u t s t a n d i n g c h a r a c t e r i s t i c o f language i s i t s 
v a r i a b i l i t y o r c r e a t i v i t y . People speak and u n d e r s t a n d 
an i n d e f i n i t e v a r i e t y o f u t t e r a n c e s w i t h an i n d e f i n i t e 
v a r i e t y o f meanings, whereas most o t h e r animals use a 
system o f communication w i t h a s t r i c t l y l i m i t e d degree o f 
v a r i a t i o n and meaning. The s o p h i s t i c a t i o n and c o m p l e x i t y 
o f human s o c i a l i n t e r a c t i o n i s d i r e c t l y r e l a t e d t o t h e 
v a r i a b i l i t y o f human language. A l t h o u g h p eople do produce 
an i n d e f i n i t e number o f d i f f e r e n t u t t e r a n c e s , t h e s t r u c -
t u r e o f t h e u t t e r a n c e s i s n o t random and n e i t h e r i s t h e i r 
meaning. Languages show d e f i n i t e p a t t e r n s o f c o n s t r u c t i o n 
and t h e v a r i o u s p a t t e r n s i n a language t e n d t o be asso-
c i a t e d w i t h v a r i o u s f u n c t i o n s o r p a t t e r n s o f meaning. 
For example, most languages d i f f e r e n t i a t e q u e s t i o n s from 
s t a t e m e n t s and some, l i k e E n g l i s h , do i t s y n t a c t i c a l l y . 
I n v e r s i o n i s a common d e v i c e i n E n g l i s h f o r making a 
q u e s t i o n as i n (1) and ( 2 ) : 
You have a p e n c i l (1) 
Have you a p e n c i l ? (2) 
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So f o r any language we can say t h a t i t c o n s i s t s 
o f a complex s e t o f r e l a t i o n s t h a t l i n k t h e sounds o f 
t h e language w i t h i t s meanings, and t h a t t h i s s e t o f 
r e l a t i o n s i s d e s c r i b e d i n t h e grammar o f t h e language. 
I t i s g e n e r a l l y accepted t h a t t h e most i m p o r t a n t , b u t n o t 
t h e o n l y u n i t o f language i s the sentence. And i t f o l l o w s 
t h a t any language may be d e s c r i b e d by d e f i n i n g t h e sen-
tences t h a t b e l o n g t o i t . T h e r e f o r e , any grammar o f a 
language s h o u l d s p e c i f y the s e t o f sentences i n t h a t 
language and t h e c o n n e c t i o n between those sentences and 
t h e i r meanings. 
I f t h e r e were n o t an i n d e f i n i t e number o f sentences 
i n most human languages, a grammar c o u l d achieve b o t h 
g o a l s by l i s t i n g , a l l t h e sentences i n t h e language and 
t h e i r meanings. One s o l u t i o n t o t h i s problem i s t o r e f e r 
t o c l a s s e s o f sentence and forms o f meaning, and w i t h i n 
sentences we can r e f e r t o c l a s s e s o f word o r , t o use a 
l e s s s p e c i f i c t e r m , l e x i c a l i t e m . Noun, v e r b , a d j e c t i v e 
and pronoun a r e c l a s s e s o f words and t h e s e c l a s s e s are 
t h e ones most f r e q u e n t l y used i n t h e s t r u c t u r a l d e s c r i p t i o n 
o f sentences. For example, t h e sentence 'the boy 
catches t h e b a l l ' c o n s i s t s o f t h e sequence o f c l a s s e s , 
d e f i n i t e a r t i c l e ( A r t ) , noun (N), v e r b ( V ) , d e f i n i t e 
a r t i c l e ( A r t ) , and noun (N) . As w e l l as c l a s s i f y i n g t h e 
l e x i c a l i t e m s o f a sentence we can c l a s s i f y groups o f 
i t e m s , f o r example ' t h e b a l l ' i s a noun phrase (NP) and 
'catches t h e b a l l ' i s a v e r b phrase (VP). T h i s k i n d o f 
c l a s s i f i c a t i o n o r d i s t r i b u t i o n a l a n a l y s i s can be 
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represented i n a t r e e diagram or phrase marker, which 
shows the phrase s t r u c t u r e of the sentence. 
catches 
b a l l 
The phrase s t r u c t u r e of t h i s sentence may a l s o be 
d e s c r i b e d by a s e t of r e w r i t e or generative r u l e s . The 
term r e w r i t e r e f e r s to the f a c t t h a t these r u l e s s p e c i f y 
which symbol or symbols may be r e p l a c e d by, or r e w r i t t e n 
as, which other symbol or symbols. For i n s t a n c e , the 
r u l e S -> NP + VP s p e c i f i e s t h a t the symbol S i s to be 
r e w r i t t e n as NP + VP. Here i s a s e t of r e w r i t e r u l e s 
t h a t generates "the boy catches the b a l l " . 
Rules: 1. S ->• NP + VP 
2. VP V + NP 
3. NP -> A r t + N 
4. A r t the 
5. N ->- boy, b a l l 
6. V •> catches 
T h i s s e t of r u l e s c o n s t i t u t e s a simple generative 
grammar which a c t u a l l y generates three other sequences 
besides the sample one. Rules 4, 5 and 6 are l e x i c a l 
-16-
s u b s t i t u t i o n r u l e s , and they s p e c i f y which a b s t r a c t 
c a t e g o r i e s may be r e w r i t t e n as w h i c h l e x i c a l i t e m s . 
Rules 1, 2 and 3 a r e c a t e g o r i c a l r u l e s and t h e y s p e c i f y 
w hich c a t e g o r i e s can be r e w r i t t e n as which o t h e r c a t e -
g o r i e s . L e x i c a l r u l e 5 i s d i f f e r e n t f rom t h e o t h e r s 
because i t has two l e x i c a l i t e ms on t h e r i g h t - h a n d s i d e , 
w h i c h means t h a t N may be r e w r i t t e n as 'boy' o r ' b a l l ' . 
I t i s t h i s o p t i o n t h a t a l l o w s t h e grammar t o g e n e r a t e a 
t o t a l o f f o u r sequences, as f o l l o w s : 
The boy catches t h e b a l l (3) 
The boy catches t h e balfe (4) 
The b a l l catches t h e b a l l (5) 
The b a l l catches t h e boy (6) 
Sequences (3) and (4) are g r a m m a t i c a l o r w e l l -
formed, b u t sequences (5) and (6) are n o t . The grammar 
sh o u l d o n l y g e n e r a t e g r a m m a t i c a l sequences, t h e r e f o r e t h e 
g e n e r a t i v e power o f t h e grammar must be r e s t r i c t e d i n some 
way so t h a t i t no l o n g e r g e n e r a t e s t h e second two sequences. 
I n t r a n s f o r m a t i o n a l grammar t h i s k i n d o f r e s t r i c t i o n i s 
a c h i e v e d w i t h s e l e c t i o n f e a t u r e s t h a t i n d i c a t e w h i c h k i n d s 
o f l e x i c a l i t e m s may be s e l e c t e d i n c o m b i n a t i o n w i t h o t h e r 
i t e m s . Thus, t h e v e r b ' c a t c h ' can be a ssigned t h e f e a t u r e 
( V ( . . . NP), (+ animate . . . + animate) (+ animate . . . 
+ a b s t r a c t ) w h i c h s p e c i f i e s t h a t i t i s t r a n s i t i v e , 
(. . . NP), and t h a t i t o n l y t akes an animate s u b j e c t noun 
b u t t h e o b j e c t noun may be animate o r a b s t r a c t . I n t r a n s -
f o r m a t i o n a l grammar the c a t e g o r i e s l i k e noun and v e r b a r e 
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based on t h e a n a l y s i s o f sentence s t r u c t u r e and n o t on 
meaning. S i m i l a r l y , t h e f e a t u r e s animate and a b s t r a c t 
are used t o d e s c r i b e s t r u c t u r a l r e s t r i c t i o n s w i t h o u t con-
s i d e r a t i o n o f t h e i r meanings. 
Chomsky (1965) makes a v e r y i m p o r t a n t d i s t i n c t i o n 
between deep and s u r f a c e s t r u c t u r e . The s u r f a c e s t r u c t u r e 
o f a sentence i s t h e s e t o f c a t e g o r i e s t h a t i t s c o n s t i -
t u e n t l e x i c a l i t e m s b e l o n g t o ; f o r example, t h e s u r f a c e 
s t r u c t u r e o f 'the boy catches t h e b a l l ' i s A r t , N, V, 
A r t , N . The deep s t r u c t u r e o f a sentence r e f e r s t o i t s 
complete g e n e r a t i v e h i s t o r y , so t h a t f o r example t h e 
above phrase marker and g e n e r a t i v e grammar r e p r e s e n t t h e 
deep s y n t a c t i c s t r u c t u r e o f t h i s sentence. 
The use o f a b s t r a c t c a t e g o r i e s and g e n e r a t i v e r u l e s 
enables t h e grammar t o d e s c r i b e a l a r g e number o f sen-
tences i n a f a i r l y s i m p l e and s y s t e m a t i c way. Transforma-
t i o n a l grammar goes a s t e p f u r t h e r by u n i t i n g a l l t h e 
r u l e s f o r a l l t h e sentences i n a language i n t o one system. 
However, t h e grammar can s t i l l produce t h e v a r i e t y o f 
sentence s t r u c t u r e s i n a language by t h e use o f o p t i o n a l 
c a t e g o r i e s and a l t e r n a t i v e r u l e s . For example, t h e 
o p t i o n a l c a t e g o r y (Neg) can be i n c l u d e d i n t h e r u l e 
S -> NP + VP t o make S •+ (Neg) + NP + VP and t h i s o r g a n i s a -
t i o n a l l o w s f o r b o t h a f f i r m a t i v e and n e g a t i v e sentences. 
A l t e r n a t i v e r u l e s have t h e same c a t e g o r y on t h e l e f t - h a n d 
s i d e b u t d i f f e r e n t c a t e g o r i e s on t h e r i g h t - h a n d s i d e , f o r 
example, NP -> A r t + N and NP t h a t + S. 
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There are c e r t a i n sentences t h a t have t h e same 
s u r f a c e s t r u c t u r e b u t t h e i r g e n e r a l p a t t e r n o f meaning 
i s d i f f e r e n t . The u s u a l example i s t h e d i f f e r e n c e 
between (7) and ( 8 ) : 
John i s eager t o pl e a s e (7) 
John i s easy t o p l e a s e (8) 
John i s e a s i l y p l e a s e d (9) 
John i s e a g e r l y p l e a s e d (10) 
These two sentences may be t r a n s f o r m e d i n t o (9) 
and ( 1 0 ) , b u t o f these o n l y (9) i s g r a m m a t i c a l . The 
f a c t t h a t (7) and (8) have t h e same s u r f a c e s t r u c t u r e 
means t h a t t h e y would be ass i g n e d t h e same deep s t r u c t u r e 
i n phrase s t r u c t u r e grammar. I t would be advantageous 
t o be a b l e t o d i f f e r e n t i a t e these sentences i n some way 
fro m a s t r u c t u r a l r a t h e r t h a n a meaning p o i n t o f view. 
T h i s t r a n s f o r m a t i o n a l grammar i s a b l e t o do by making 
use o f t h e f a c t t h a t 'John' i s t h e immediate s u b j e c t i n 
b o t h sentences, b u t o n l y i n (7) i s i t t h e deep s t r u c t u r e 
s u b j e c t . T h i s i s because (8) i s d e r i v e d f r o m (11) i n 
t r a n s f o r m a t i o n a l grammar and (11) and (7) are g e n e r a t e d 
d i f f e r e n t l y so t h a t t h e y are ass i g n e d d i f f e r e n t s t r u c t u r a l 
d e s c r i p t i o n s by t h e grammar: 
People p l e a s e John e a s i l y (11) 
I n t r a n s f o r m a t i o n a l grammar t h e c a t e g o r i c a l r u l e s 
g e n e r a t e what are c a l l e d base s t r i n g s . Some o f these base 
s t r i n g s r e q u i r e t h e a p p l i c a t i o n o f t r a n s f o r m a t i o n a l r u l e s 
and t h e n t h e y become t e r m i n a l s t r i n g s . T r a n f o r m a t i o n 
r u l e s a re d i f f e r e n t f r o m base r u l e s i n t h a t t h e y c a r r y o u t 
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d i f f e r e n t kinds of operations. A l l base r u l e s have only 
one symbol on the l e f t - h a n d s i d e , whereas a transforma-
t i o n r u l e u s u a l l y has more than one. Furthermore, 
transformation r u l e s tend to a l t e r the l e f t - h a n d s e t of 
symbols i n some way i n s t e a d of r e p l a c i n g them by another 
s e t . Transformation r u l e s may add or d e l e t e a symbol, 
or they may simply change the order of the symbols on the 
l e f t - h a n d s i d e . Transformation r u l e s add to the grammar's 
power and s i m p l i c i t y considerably. For example, they 
make i t p o s s i b l e for one system of r u l e s to generate both 
a c t i v e and p a s s i v e sentences. T h i s i s done by i n c l u d i n g 
an o p t i o n a l p a s s i v e element t h a t keys the transformation 
of a c t i v e base s t r i n g s i n t o p a s s i v e ones. Thus, the 
f o l l o w i n g s e t of r u l e s can generate the two a l t e r n a t i v e 
base s t r i n g s beneath i t : 
VP -> V + NP (+by + p a s s i v e ) 
V -> h i t 
NP •> A r t + N 
A r t -> the 
N -> boy, b a l l 
A c t i v e s t r i n g : the + boy + h i t + the + b a l l 
P a s s i v e s t r i n g : the + boy + h i t + the + b a l l + by + p a s s i v e 
The a c t i v e and p a s s i v e s t r i n g s are s i m i l a r but with 
the a p p l i c a t i o n of the f o l l o w i n g p a s s i v e transformation, 
the p a s s i v e form 'the b a l l was h i t by the boy' r e s u l t s : 
Passive transformation: NP-^  + Aux + V + NP 2 + by + p a s s i v e 
NP + Aux + be + en + V + by + NP, 
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T r a n s f o r m a t i o n a l grammar has t h r e e components 
which are t h e s y n t a c t i c , t h e p h o n o l o g i c a l and t h e 
semantic components. The s y n t a c t i c component c o n t a i n s 
t h e base and t r a n s f o r m a t i o n a l r u l e s j u s t d e s c r i b e d and 
i t i s t h e c e n t r a l component i n t h e grammar. The phono-
l o g i c a l component r e c e i v e s t h e t e r m i n a l s t r i n g s and 
c o n v e r t s them i n t o sequences o f symbols r e p r e s e n t i n g t h e i r 
sound form. The semantic component makes use o f i n f o r m a -
t i o n about t h e deep and s u r f a c e s t r u c t u r e o f sentences t o 
c o n s t r u c t semantic i n t e r p r e t a t i o n s o f them. Most a t t e n -
t i o n has been p a i d t o t h e s y n t a c t i c and p h o n o l o g i c a l 
components and t h e o p e r a t i o n o f t h e semantic component 
has been much l e s s w e l l d e f i n e d . The reason f o r t h i s i s 
t h a t meaning i s much more d i f f i c u l t t o d e s c r i b e and 
s t r u c t u r a l l i n g u i s t i c s was i n i t i a l l y concerned w i t h t h e 
f o r m o f language r a t h e r t h a n i t s meaning. Katz and Fodor 
(1964) proposed a t h e o r y o f semantic i n t e r p r e t a t i o n t h a t 
Chomsky (1965) acknowledged i n h i s m o d i f i e d grammar. 
T h e i r t h e o r y i s i n t e n d e d t o d e s c r i b e t h e a b i l i t y t o 
understand sentences i n s p e c i a l c i r c u m s t a n c e s when t h e r e 
i s no l i n g u i s t i c o r n o n - l i n g u i s t i c c o n t e x t . The reason 
f o r t h i s i s t h a t i t i s i m p o s s i b l e t o s p e c i f y t h e complete 
s t a t e o f an i n d i v i d u a l ' s l i n g u i s t i c and n o n - l i n g u i s t i c 
knowledge a t any one t i m e , and i t would be necessary t o 
do t h i s t o p r o v i d e a complete account o f how an i n d i v i d u a l 
understands a p a r t i c u l a r sentence i n c o n t e x t . 
T h e i r j u s t i f i c a t i o n f o r d e a l i n g w i t h sentences i n 
i s o l a t i o n i s expressed i n t h e f o l l o w i n g q u o t a t i o n s : 
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"Grammars seek t o d e s c r i b e t h e s t r u c t u r e o f a sentence 
i n i s o l a t i o n f r o m i t s p o s s i b l e s e t t i n g s i n l i n g u i s t i c 
d i s c o u r s e o r i n n o n - l i n g u i s t i c c o n t e x t s . The j u s t i f i c a -
t i o n w h i c h p e r m i t s t h e grammarian t o study sentences i n 
a b s t r a c t i o n from t he s e t t i n g s i n which t h e y have o c c u r r e d 
o r m i g h t occur i s s i m p l y t h a t t h e f l u e n t speaker i s a b l e 
t o c o n s t r u c t and r e c o g n i s e s y n t a c t i c a l l y w e l l - f o r m e d 
sentences w i t h o u t r e c o u r s e t o i n f o r m a t i o n about s e t t i n g s , 
and t h i s a b i l i t y i s what a grammar undertakes t o r e c o n -
s t r u c t " (1964:484). They say t h a t t h e y are l o o k i n g f o r 
a semantic t h e o r y w i t h t h e same g e n e r a l and a b s t r a c t 
r e f e r e n c e t h a t s p e c i f i e s t h e v a r i o u s meanings t h a t t h e 
f l u e n t speaker can a t t r i b u t e t o a sentence i n i s o l a t i o n 
f r o m l i n g u i s t i c and n o n - l i n g u i s t i c c o n t e x t . And, " t h e n , 
t h e r e a d i n g s (meanings) t h a t a speaker g i v e s a sentence 
i n s e t t i n g are a s e l e c t i o n f r o m those t he sentence has i n 
i s o l a t i o n ; a t h e o r y o f semantic i n t e r p r e t a t i o n i s l o g i c a l l y 
p r i o r t o a t h e o r y o f t h e s e l e c t i v e e f f e c t o f s e t t i n g s " 
(1964:488). T h i s argument i s re a s o n a b l e enough e x c e p t 
t h a t these a u t h o r s appear t o be t a l k i n g about t h e a b i l i t y 
t o u n d e r s t a n d as w e l l as about g r a m m a t i c a l t h e o r y . They 
a s s e r t t h a t comprehension o u t - o f - c o n t e x t i s l o g i c a l l y 
p r i o r t o comprehension i n - c o n t e x t , b u t they p r e s e n t no 
evidence t h a t t h i s a s s e r t i o n i s p s y c h o l o g i c a l l y v a l i d . 
For i n s t a n c e , i t i s p o s s i b l e t h a t , d e v e l o p m e n t a l l y , com-
p r e h e n s i o n i n - c o n t e x t i s p r i o r t o comprension o u t - o f -
c o n t e x t s i m p l y because t h e c o n t e x t p r o v i d e s so much 
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information i n support of comprehension. This point w i l l 
be mentioned l a t e r on i n connection with the study of 
c h i l d language. 
The semantic theory put forward by Katz and Fodor 
has two b a s i c components, a s e t of p r o j e c t i o n r u l e s and 
a d i c t i o n a r y . The d i c t i o n a r y contains a l l the l e x i c a l 
items i n a language and a d e f i n i t i o n of the meanings of 
each item. The meanings of an item are represented i n a 
t r e e diagram as a h i e r a r c h y of semantic markers and d i s -
t i n g u i s h e s . Semantic markers are l a b e l s l i k e (male), 
(human), ( p h y s i c a l o b j e c t ) , and ( s o c i a l a c t i v i t y ) . Since 
these markers may have more than one meaning, distinguishers 
are used to i d e n t i f y the p a r t i c u l a r meaning required i n 
each case. The following t r e e diagram represents the 
various meanings of ' b a l l ' . 
b a l l I 
noun 
I . I I 
( s o c i a l a c t i v i t y ) ( p h y s i c a l object) 
I I 
( l a r g e ) 1 I 
| [having g l o b u l a r [ s o l i d mis-
a s s embly) shape] s i l e f o r 
| p r o j e c t i o n 
[for the purpose of by engine 
s o c i a l dancing] of war] 
The p r o j e c t i o n r u l e s use the s t r u c t u r a l information 
derived from the s y n t a c t i c a n a l y s i s of a sentence to 
i n t e g r a t e the l e x i c a l items i n a sentence so as to gener-
ate i t s meaning. Items are i n t e g r a t e d so t h a t incompatible 
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meanings are el i m i n a t e d , and when a l l the items of a 
sentence have been i n t e g r a t e d there may be s e v e r a l pos-
s i b l e semantic i n t e r p r e t a t i o n s , or one, or none. I f 
there are none the sentence i s anomalous, and i f there 
are s e v e r a l the sentence i s ambiguous. T h i s process of 
i n t e g r a t i o n takes p l a c e i n a w e l l defined manner. F i r s t , 
the p r o j e c t i o n r u l e s s t a r t with the items l i n k e d by the 
branches i n the s t r u c t u r a l a n a l y s i s a t the lowest l e v e l , 
and then the process works upwards u n t i l a l l the items 
of a sentence have been accounted f o r . For example, i n 
the sentence 'the boy found a hard b a l l 1 , the a d j e c t i v e -
noun p a i r , 'hard b a l l ' would be processed before the 
s u b j e c t noun phrase 'the boy 1 and before the verb phrase 
or" p r e d i c a t e , '"found a -hard~b~ail'T " The t r e e "diagram 
above re p r e s e n t s the meanings of ' b a l l ' , and we can 
imagine another one f o r 'hard'. The l a t t e r has many mean 
ings but we w i l l consider only two, r i g i d and d i f f i c u l t . 
Now 'hard b a l l ' could r e f e r to a d i f f i c u l t s o c i a l a c t i v -
i t y ( i t was a hard b a l l to o r g a n i s e ) , or to a r i g i d 
p h y s i c a l o b j e c t (the hard b a l l broke the window), or to 
a d i f f i c u l t p h y s i c a l o b j e c t ( i t was a hard b a l l to catch) 
I t could not r e f e r to a r i g i d s o c i a l a c t i v i t y . I n t h i s 
way the i n d i v i d u a l meanings of the two items are i n t e -
grated and incompatible combinations e l i m i n a t e d . The 
next step i s to i n t e g r a t e 'found' w i t h 'hard b a l l ' and 
the only reasonable combination of meanings i s th a t r e f e r 
r i n g to the recovery of a r i g i d p h y s i c a l o b j e c t . T h i s 
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example shows how the semantic markers are used i n con-
j u n c t i o n with the phrase s t r u c t u r e to obtain meaning. 
Katz and Fodor used semantic markers to d e s c r i b e 
meaning but i t would be p o s s i b l e to achieve the same 
r e s u l t using f e a t u r e s l i k e (+ animate), (+ human). I f 
t h i s was done the complete grammar would have two d i c -
t i o n a r i e s , one i n the s y n t a c t i c component and one i n the 
semantic component, and both d i c t i o n a r i e s would make use 
of f e a t u r e s . I n the s y n t a c t i c component these f e a t u r e s 
would operate to r e s t r i c t the combination of l e x i c a l 
items i n the generation of sentences. I n the semantic 
component these f e a t u r e s would operate to r e s t r i c t the 
combination of meanings of items i n sentences. I n the 
f i r s t case the f e a t u r e s have a purely formal or s y n t a c t i c 
f u n c t i o n and i n the second case they have a purely semantic 
function. Chomsky (1965:148) recognises t h i s d u a l i t y of 
func t i o n and i t leads him to wonder i f the s e l e c t i o n rules 
of the s y n t a c t i c component might be b e t t e r placed i n the 
semantic component, and i f there i s a c l e a r boundary 
between syntax and semantics. He a l s o poses the pos-
s i b i l i t y of having the s y n t a c t i c component take over the 
fun c t i o n s of the semantic component. T h i s kind of i n t e -
g r a t i o n would s a t i s f y my own i n t u i t i o n about the d i s t i n c -
t i o n between l i n g u i s t i c form and content. I n the begin-
ning Chomsky (1957:15) d i s c u s s e d the d i f f e r e n c e between 
formal and semantic aspects of language as though formal 
only r e f e r r e d to a b s t r a c t form. For i n s t a n c e , he s a i d 
t h a t the two sequences (12) and (13) are both meaningless 
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but only the f i r s t one i s grammatical. 
C o l o u r l e s s green ideas s l e e p f u r i o u s l y (12) 
F u r i o u s l y s l e e p ideas green c o l o u r l e s s (13) 
According to t h e i r a b s t r a c t form the f i r s t sequence 
i s p o t e n t i a l l y meaningful, but not the second. However, 
the modified theory of t r a n s f o r m a t i o n a l grammar went f u r -
ther and s p e c i f i e d the s t r u c t u r e of grammatical sentences 
r i g h t down to the s e l e c t i o n of l e x i c a l items. T h i s step 
makes both sequences ungrammatical. But according to my 
own i n t u i t i o n , meaning i s involved i n the s e l e c t i o n of items 
r a t h e r than j u s t form. For example, the a b s t r a c t form of 
(14) does not correspond with normal E n g l i s h whereas t h a t 
of (15) does. And although (15) i s anomalous, a s i m i l a r 
sequence (16) i s not. The reason people do not say (14) i s 
because i t s a b s t r a c t form i s not normal, but the reason they 
do not say (15) i s because i t i s u n l i k e l y t h a t anybody could 
eat a c h a i r u n l e s s i t was a cake decoration made of confec-
t i o n e r y . 
The I ate c h a i r (14) 
I ate the c h a i r (15) 
I bought the c h a i r (16) 
The point being made i s th a t perhaps i t i s not 
p o s s i b l e to s p e c i f y a l l the grammatical sentences i n a 
language down to the l e v e l of l e x i c a l s e l e c t i o n because 
t h i s i s only p a r t l y determined by sentence s t r u c t u r e . I t 
i s a l s o p a r t l y determined by meaning and s i n c e i t i s not 
p o s s i b l e to s p e c i f y e x a c t l y which l e x i c a l combinations 
have been or w i l l be used meaningfully, i t i s not p o s s i b l e 
to s p e c i f y grammaticality so f i n e l y . Moreover, l e x i c a l 
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s e l e c t i o n i s not the only aspect of ut t e r a n c e s t h a t i s 
p a r t l y determined by meaning. People speak questions 
when they seek information and give answers when informa-
t i o n i s requested from them. T h i s does not a f f e c t 
t r a n s f o r m a t i o n a l grammar because i t dea l s with sentences 
out-of-context. Yet, i t i s j u s t because t h i s grammar 
does not r e l a t e sentence s t r u c t u r e to context t h a t i t i s 
not a very meaningful account of human l i n g u i s t i c a b i l -
i t i e s . The essence of human l i n g u i s t i c c r e a t i v i t y seems 
to be a system of symbols so f l e x i b l e t h a t i t can be 
adapted to express an i n d e f i n i t e v a r i e t y of perceptions, 
ideas, and f e e l i n g s . Transformational grammar d e s c r i b e s 
the p a t t e r n s of symbols t h a t occur i n a language, but i t 
does not d e s c r i b e how t h e i r p a t t e r n i n g i s r e l a t e d to what 
the symbols are used to rep r e s e n t as w e l l as i s necessary 
for i t to be a s a t i s f a c t o r y account of human l i n g u i s t i c 
a b i l i t i e s . 
Competence and Performance 
Transformational grammar r e l a t e s sentences to 
t h e i r semantic i n t e r p r e t a t i o n s i n d i r e c t l y through the 
s y n t a c t i c component. Not only does the grammar generate 
sentences, but i n the manner of a n a l y s i s - b y - s y n t h e s i s 
i t can a s s i g n them s t r u c t u r a l d e s c r i p t i o n s . Chomsky 
(1963:323) d i s c u s s e s v a r i o u s grammars and the kinds of 
machines they are e q u i v a l e n t to and he t a l k s about such 
machines accepting and generating sentences. Thus, a 
machine t h a t i s equ i v a l e n t to a grammar i s capable of 
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accepting and generating a l l and only the sentences of 
the language described by the grammar. Accepting a sen-
tence means t h a t the machine i s able to a s s i g n a 
s t r u c t u r a l d e s c r i p t i o n to i t on the b a s i s of the r u l e s of 
the grammar i t i s e q u i v a l e n t to. The potency of machines 
to a c t l i k e grammars depends a great d e a l on t h e i r memory 
ca p a c i t y . Chomsky f i n d s t h a t any machine t h a t i s capable 
of generating the grammatical sentences of E n g l i s h as 
defined by t r a n s f o r m a t i o n a l grammar must be an i n f i n i t e 
s t a t e d e v i c e . I n e f f e c t , t h i s means t h a t i t cannot have 
l i m i t e d memory c a p a c i t y or i t i s l i k e l y t h a t i t w i l l f a i l 
to generate some E n g l i s h sentences. 
Assuming t h a t the operation of the semantic com-
ponent i s r e v e r s i b l e i n the same way t h a t accepting sen-
tences i s the r e v e r s e of generating them, the complete 
system i s capable of r e c e i v i n g sentences and generating 
s t r u c t u r a l d e s c r i p t i o n s and semantic i n t e r p r e t a t i o n s f o r 
them, and i t i s a l s o capable of r e c e i v i n g semantic i n t e r -
p r e t a t i o n s and generating sentences f o r them. I f there 
was a machine that could do these two operations, an 
observer could make a study of the r e l a t i o n s h i p between 
i t s input and output and d e s c r i b e t h i s i n terms of a 
grammar. I t could be argued t h a t t h i s grammar d e s c r i b e s 
the competence of the machine. I n a b s t r a c t terms i t would 
d e s c r i b e how sentences are r e l a t e d to semantic i n t e r -
p r e t a t i o n s . However, Sutherland (1966:157) argues t h a t 
such a grammar does not d e s c r i b e the mechanism whereby 
one i s converted to the other, although he does not make 
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i t e n t i r e l y c l e a r what he means by mechanism. According 
to Chomsky, there are some f a i r l y c l e a r connections 
between machines and the grammars they are equ i v a l e n t to. 
Therefore, to some extent, the grammar would d e s c r i b e the 
c a p a c i t i e s of the machine even i f i t did not s p e c i f y i n 
p h y s i c a l terms how the conversion takes p l a c e . 
I t i s assumed t h a t t r a n s f o r m a t i o n a l grammar does 
not r e p r e s e n t the p h y s i o l o g i c a l s t r u c t u r e s and processes 
i n v o l v e d i n speaking and understanding, but as an account 
of c e r t a i n l i n g u i s t i c a b i l i t i e s i t must to some extent 
represent the p s y c h o l o g i c a l s t r u c t u r e s and processes 
involved. At l e a s t , i t i s reasonable to t r e a t the grammar 
as a h y p o t h e t i c a l d e s c r i p t i o n of these s t r u c t u r e s and 
processes. Therefore, the grammar may be considered to be 
a p a r t i a l account of performance. I t i s a p a r t i a l account 
f o r s e v e r a l reasons: (1) I t does not i n c l u d e aspects of 
mental f u n c t i o n i n g l i k e memory, a t t e n t i o n , perception and 
motor c o n t r o l , f o r these are s a i d to be grammatically 
i r r e l e v a n t ; (2) i t deals with a l i m i t e d s e t of u t t e r -
ances t h a t have a high degree of s t r u c t u r a l r e g u l a r i t y 
(Lyons 1968:152); (3) i t deals with a l i m i t e d amount of 
semantic knowledge that i s common to the users of a 
p a r t i c u l a r language; (4) i t does not deal with the 
r e l a t i o n s h i p s between u t t e r a n c e s i n l i n g u i s t i c d i s c o u r s e ; 
and (5) i t does not deal with the r e l a t i o n s h i p s between 
ut t e r a n c e s and t h e i r n o n - l i n g u i s t i c context because t h i s 
i s a l s o held to be grammatically i r r e l e v a n t . The reason 
t h a t the grammar i s l i m i t e d as an account of l i n g u i s t i c 
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a b i l i t y i n so many ways i s because i t i s only intended 
to provide a formal d e f i n i t i o n of a l l the sentences i n a 
language. But i f a broader view of the nature of l a n -
guage i s adopted and the d i s t i n c t i o n between competence 
and performance r e v i s e d , there i s nothing to stop the 
development and m o d i f i c a t i o n of the theory to include 
other aspects of l i n g u i s t i c a b i l i t i e s . Campbell and 
Wales (1970:246) give a b r i e f d i s c u s s i o n of the d i s t i n c -
t i o n between competence and performance i n which they 
suggest t h a t t r a n s f o r m a t i o n a l grammar i s a l i m i t e d 
d e s c r i p t i o n of l i n g u i s t i c competence. They recognise the 
r i g h t of the l i n g u i s t i c ^ to concern himself with f a c t s 
d i r e c t l y p e r t a i n i n g to language and to d i s r e g a r d l i n g u i s -
t i c a l l y i r r e l e v a n t f a c t s l i k e memory l i m i t a t i o n s . However, 
they s t r o n g l y argue t h a t any reasonable account of 
l i n g u i s t i c a b i l i t y must i n c l u d e the a b i l i t y to produce and 
understand u t t e r a n c e s t h a t are appropriate to the context 
i n which they occur. 
I t i s understandable t h a t a l i n g u i s t should con-
s i d e r memory l i m i t a t i o n s i r r e l e v a n t to the study of 
language, y e t these same l i m i t a t i o n s are very r e l e v a n t to 
the p s y c h o l o g i c a l study of l i n g u i s t i c a b i l i t i e s . Memory 
i s considered an important aspect of i n t e l l i g e n c e and 
there i s no obvious reason why i t should not play as 
important a r o l e i n l i n g u i s t i c a b i l i t i e s as i n any other 
a b i l i t i e s . Grammar d e s c r i b e s the s t r u c t u r e of the sen-
tences of a language, but memory l i m i t a t i o n s have a great 
deal to do with the s t r u c t u r e of language as i t i s used, 
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too. T h i s i s demonstrated by the r e c u r s i v e o r g a n i s a t i o n 
of language. Transformational grammar contains r e c u r s i v e 
r u l e s which allow the grammar to generate sentences of 
i n d e f i n i t e length. Self-embedded sentences l i k e (17) 
and (18) are examples of r e c u r s i o n , and i n theory the 
s t r u c t u r e of E n g l i s h permits sentences with i n f i n i t e 
degrees of embedding: 
The woman the boy saw was running (17) 
The woman the boy the dog followed saw was running (18) 
The problem i s t h a t people do not u s u a l l y produce 
ut t e r a n c e s with more than one degree of embedding because 
they are very d i f f i c u l t to understand. For example, (18) 
i s much harder to understand than (17). I n f a c t i t i s 
d i f f i c u l t to produce utte r a n c e s with more than a few 
degrees of embedding without p e n c i l and paper. Moreover, 
i t i s much e a s i e r to understand such sentences when they 
are w r i t t e n down than when they are heard. Therefore, on 
the one hand there i s the f a c t t h a t the s t r u c t u r e of 
E n g l i s h allows f o r an apparently i n d e f i n i t e degree of 
self-embedding. And on the other hand there i s the f a c t 
t h a t we are q u i t e l i m i t e d i n our use of t h i s form of sen-
tence s t r u c t u r e by our perc e p t u a l and memory c a p a c i t i e s . 
I n Chomsky's conception of language, the r u l e s of E n g l i s h 
grammar are assigned to competence, the knowledge of 
language, while memory l i m i t a t i o n s are assigned to per-
formance as aspects of the use of the r u l e s i n language 
behaviour. A comprehensive account of l i n g u i s t i c a b i l -
i t i e s w i l l d e s c r i b e how, i n these terms, knowledge of 
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language i n t e r a c t s with memory l i m i t a t i o n s and other 
aspects of language use i n the comprehension and produc-
t i o n of r e a l u t t e r a n c e s . But then there i s no need to 
have a competence-performance d i s t i n c t i o n f o r a l l the 
l i n g u i s t s have done i s to i s o l a t e those aspects of l i n -
g u i s t i c a b i l i t i e s which they consider r e l e v a n t to the 
study of language. 
The d i s t i n c t i o n between competence and performance 
suggests t h a t i n some way the speaker-hearer i s more 
l i n g u i s t i c a l l y able than he appears. I t suggests that 
our underlying competence i s somehow able to generate 
i n f i n i t e l y embedded sentences whereas i n performance our 
memory l i m i t a t i o n s prevent us producing and understanding 
such sentences. T h i s i s not meaningful because the human 
b r a i n i s e n t i r e l y r e s t r i c t e d so th a t there can be no 
underlying a b i l i t y to generate such sentences. I t would 
seem more s e n s i b l e to d i s c a r d the competence-performance 
d i s t i n c t i o n and i n s t e a d t r y to d e s c r i b e l i n g u i s t i c a b i l -
i t i e s i n an i n t e g r a t e d way. An i n t e g r a t e d d e s c r i p t i o n 
would be a model of the speaker-hearer and i t would 
s p e c i f y the r e l a t i o n s h i p between h i s perceptual and memory 
c a p a c i t i e s and the utt e r a n c e s t h a t he can produce and 
understand. I n essence, the model would place equal 
weight on l i n g u i s t i c a l l y r e l e v a n t and l i n g u i s t i c a l l y 
i r r e l e v a n t aspects of l i n g u i s t i c a b i l i t i e s . 
The meaningfulness of the competence-performance 
d i s t i n c t i o n depends on the d i s t i n c t i o n between knowledge 
of r u l e s and use of r u l e s . The l a t t e r d i s t i n c t i o n i s 
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i n t u i t i v e l y acceptable but the value of the d i s t i n c t i o n 
must not r e s t on i t s i n t u i t i v e a c c e p t a b i l i t y but on i t s 
p s y c h o l o g i c a l v a l i d i t y . I t i s argued that i t s v a l i d i t y 
i s questionable, e s p e c i a l l y i n the case of the c h i l d who 
i s l e a r n i n g language. Transformational grammar i s s a i d 
to be a p a r t i a l account of the i d e a l speaker-hearer's 
l i n g u i s t i c a b i l i t i e s . Chomsky (1963:326) says t h a t 
"the grammar re p r e s e n t s the information concerning sen-
tence s t r u c t u r e t h a t i s a v a i l a b l e i n p r i n c i p l e to one who 
has acquired the language." He goes on to say that the 
grammar i n d i c a t e s how the speaker-hearer would understand 
a sentence under i d e a l c o n d i t i o n s . I n making the point 
t h a t performance does not c o n s i s t e n t l y r e f l e c t competence 
under normal co n d i t i o n s , there seems to be an i m p l i c i t 
a s s e r t i o n t h a t under normal conditions man's knowledge 
of language remains i d e a l and i t i s only the i n t e r f e r e n c e 
of performance f a c t o r s l i k e memory l i m i t a t i o n s t h a t 
prevents the f u l l and accurate m a n i f e s t a t i o n of t h i s 
knowledge. Two points a r i s e from t h i s . F i r s t l y , i f the 
d i f f e r e n c e between i d e a l and r e a l performance amounts to 
a d i f f e r e n c e between unl i m i t e d perceptual and memory 
c a p a c i t i e s , and s t r i c t l y l i m i t e d c a p a c i t i e s of t h i s kind, 
t h i s d i f f e r e n c e i s too great to be s c i e n t i f i c a l l y v a l -
uable. T h i s d i f f e r e n c e i s hardly comparable with the 
d i f f e r e n c e between, say, the behaviour of gases as pre-
d i c t e d by Boyle's Law and the a c t u a l behaviour of gases. 
Therefore, although i t may be h e l p f u l to begin the study 
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of l i n g u i s t i c a b i l i t i e s with c e r t a i n aspects of these 
a b i l i t i e s s e t aside, a complete account of them cannot 
be very r e a l i s t i c without them. 
The second point concerns the i m p l i c a t i o n t h a t 
man's knowledge i s normally i d e a l . T h i s i s l i k e saying 
t h a t , but f o r la p s e s of a t t e n t i o n and memory we could 
a l l be p e r f e c t l y law-abiding c i t i z e n s or th a t we could 
perform a r i t h m e t i c c a l c u l a t i o n s l i k e the c a l c u l a t o r s we 
are becoming i n c r e a s i n g l y dependent on. So i t seems 
th a t the d i s t i n c t i o n between r u l e s and human knowledge 
of them has been forgotten. For i n s t a n c e , the r u l e s of 
a r i t h m e t i c appear to stand independently of man's e x i s t -
ence as c h a r a c t e r i s t i c s of t h i s u n i v e r s e , but unfortu-
n a t e l y that does 'not make i t any e a s i e r f o r man to l e a r n 
and remember them. I n t h i s l i n e of thought transforma-
t i o n a l grammar does not so much rep r e s e n t man's knowledge 
but what an i d e a l man might know. To t h i s extent the 
grammar c o n s t i t u t e s an attempt to equate the r e g u l a r i t i e s 
of human behaviour with absolute s c i e n t i f i c p r i n c i p l e s 
l i k e the r u l e s of a r i t h m e t i c . 
Now t h a t a d i s t i n c t i o n between r e a l and i d e a l 
knowledge has been drawn i t can be argued that the d i s -
t i n c t i o n between knowledge and use of knowledge has l e s s 
meaning. Chomsky's own analogy f o r demonstrating the 
d i s t i n c t i o n between knowledge and i t s use may a l s o be 
used to demonstrate the l i m i t e d value of t h i s d i s t i n c t i o n . 
He suggests t h a t the f a c t t h a t people cannot m u l t i p l y two 
lar g e numbers together i n t h e i r heads does not mean t h a t 
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they do not know the r u l e s of a r i t h m e t i c required. I t 
merely means t h a t they l a c k the memory c a p a c i t y and 
a t t e n t i o n span to use the r u l e s s u c c e s s f u l l y . I t i s 
true that the l i m i t a t i o n s of memory and a t t e n t i o n do 
r e s t r i c t our a r i t h m e t i c a b i l i t i e s i n t h i s way, but t h i s 
i s not the only way i n which our a b i l i t i e s can be 
r e s t r i c t e d . Most a d u l t s know the r u l e s of a r i t h m e t i c so 
w e l l that they have no d i f f i c u l t y i n r e c a l l i n g a l l the 
r u l e s for s i n g l e d i g i t s without e r r o r . But they do make 
mistakes i n r e c a l l i n g the sums and products of l a r g e r 
numbers, and i n the same way c h i l d r e n make mistakes with 
s i n g l e d i g i t a r i t h m e t i c r e l a t i o n s . For both a d u l t and 
c h i l d , the q u a l i t y of r e c a l l of the r u l e s of a r i t h m e t i c 
depends on the extent of l e a r n i n g and p r a c t i c e so th a t 
some e r r o r s w i l l r e f l e c t i n s u f f i c i e n t l e a r n i n g of the 
r u l e s r a t h e r than improper use of the r u l e s . For example, 
i f a c h i l d makes a mistake with the r u l e for the product 
of two d i g i t s about 50 per cent of the time i t i s by no 
means so obvious that h i s e r r o r s are d e f e c t s of use and 
not d e f e c t s of knowledge. Once i t i s recognised t h a t 
people l e a r n r u l e s and i t i s not simply a matter of know-
ing a r u l e and using i t more or l e s s c o r r e c t l y , the 
d i s t i n c t i o n between knowledge and i t s use l o s e s i t s mean-
i n g f u l n e s s . To put i t another way, s i n c e knowledge i s 
i n t i m a t e l y r e l a t e d to use i n the a b i l i t y to l e a r n i t i s 
unreasonable to maintain a strong d i s t i n c t i o n between 
knowing r u l e s and using them. 
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Th i s argument r a i s e s the i s s u e of p r o b a b i l i t y i n 
l i n g u i s t i c a b i l i t i e s s i n c e a p r o b a b i l i s t i c theory of 
behaviour would seem to d e s c r i b e the changes i n the f r e -
quency of m a n i f e s t a t i o n of r u l e s of grammar during 
language development r a t h e r w e l l . And Osgood (1963) has 
proposed a p r o b a b i l i s t i c theory of comprehension and 
production. The point i s t h a t r u l e s of grammar cannot be 
p r o b a b i l i s t i c ; a r u l e e i t h e r e x i s t s or i t does not. T h i s 
would seem to mean that e i t h e r grammars cannot be models 
of behaviour or t h a t the s t r u c t u r e of language cannot be 
desc r i b e d i n terms of r u l e s . However, t h i s problem d i s -
appears with the r e c o g n i t i o n of the d i f f e r e n c e between 
knowledge of l i n g u i s t i c s t r u c t u r e and the conception of 
t h i s s t r u c t u r e i n terms of r u l e s . I n other words, i t i s " 
qu i t e i n order f o r our knowledge of language to be prob-
a b i l i s t i c and a t the same time f o r us to conceive of 
language as a system of r u l e s . Knowing t h a t the a d d i t i o n 
r e l a t i o n s h i p between two numbers c o n s t i t u t e s a r u l e i s 
r e l a t e d to but not e x a c t l y the same as l e a r n i n g and know-
ing the r e l a t i o n s h i p . I t follows t h a t t r a n s f o r m a t i o n a l 
grammar i s more a d e s c r i p t i o n of some l i n g u i s t s ' concep-
t i o n of language than of t h e i r a b i l i t i e s to speak and 
understand. 
There i s another way i n which t r a n s f o r m a t i o n a l 
grammar i s more l i k e an a b s t r a c t d e s c r i p t i o n of language 
than an account of l i n g u i s t i c a b i l i t i e s . The proponents 
of the grammar assume t h a t there i s one system of 
l i n g u i s t i c knowledge t h a t i s used i n the v a r i o u s l i n g u i s t i c 
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a b i l i t i e s , i n c l u d i n g comprehension and production. 
Furthermore, i t i s sometimes suggested t h a t comprehension 
i s the r e v e r s e of production. Now i t i s reasonable t h a t 
the l i n g u i s t , who wishes to d e s c r i b e language as an 
a b s t r a c t i o n from human behaviour, should attempt to do 
t h i s i n one general theory. However, i t i s q u i t e a d i f -
f e r e n t matter to p r o j e c t t h i s general theory back into 
the human being without evidence to support i t s v a l i d i t y 
as a d e s c r i p t i o n of l i n g u i s t i c a b i l i t i e s as w e l l as of 
language. For example, there i s a c r i t i c a l d i f f e r e n c e 
between comprehension and production i n t h a t a thorough 
knowledge of l i n g u i s t i c s t r u c t u r e i s only needed fo r 
production. Comprehension can and has been shown to take 
pl a c e on the b a s i s of the meaning of c o n s t i t u e n t words 
without complete s t r u c t u r a l a n a l y s i s ( H e r r i o t 1970:70). 
I t i s l i k e l y t h a t there are s i m i l a r i t i e s and c l o s e con-
nections between comprehension and production, but a 
thorough account of these l i n g u i s t i c a b i l i t i e s cannot 
a f f o r d to d i s r e g a r d the unique aspects of each a b i l i t y 
because they do not seem to be r e l e v a n t to a p a r t i c u l a r 
l i n g u i s t i c theory. 
T h i s point i s p a r t i c u l a r l y r e l e v a n t to language 
development because there do appear to be d i s c r e p a n c i e s 
between comprehension and production i n development, and 
there i s some question as to how these should be accom-
modated i n t r a n s f o r m a t i o n a l grammar. For example, 
Braine (1971:58) d i s c u s s e s the equivalence of comprehension 
and production and he says that the d i f f e r e n c e s between 
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them i n development are u s u a l l y minimal. Sometimes i t 
appears t h a t a c h i l d can understand a word f a i r l y w e l l 
but he produces i t i r r e g u l a r l y or not a t a l l when i t i s 
appropriate to do so. This kind of f i n d i n g has l e d to 
the idea of there being d i f f e r e n t grammars for compre-
hension and production ( M i l l e r and E r v i n 1964), but t h i s 
i s not meaningful i n the theory of language enveloping 
t r a n s f o r m a t i o n a l grammar (Chomsky 1964). Braine argues 
that i t i s not necessary to have separate grammars for 
comprehension and production because those p a r t s of the 
grammar th a t are i n v o l v e d i n the generation of language 
t h a t i s comprehended but not produced can be put as 
o p t i o n a l r a t h e r than o b l i g a t o r y i n one general grammar. 
There i s another more common s o l u t i o n to t h i s 
problem which i s to base the d e s c r i p t i o n of the c h i l d ' s 
competence on h i s comprehension and to e x p l a i n the absence 
of c e r t a i n s t r u c t u r e s i n production i n terms of perform-
ance f a c t o r s . Yet there i s no reason why such f a c t o r s 
should not be operating i n comprehension, i n which case 
i t may be impossible to pin down the exact nature of 
competence. And more importantly, there i s no a p r i o r i 
reason why the a b i l i t y to understand should develop i n 
the same way and at the same r a t e as the a b i l i t y to pro-
duce. The competence-performance d i s t i n c t i o n has been 
c r i t i c i z e d f o r i t s i m p l i c a t i o n s concerning the q u a l i t y of 
human knowledge, and from t h i s point of view, B r a i n e ' s 
proposal of o p t i o n a l i t y i s more acceptable because i t 
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seems to make p r o v i s i o n f o r imperfect knowledge. How-
ever, making a r u l e o p t i o n a l i s not enough to account 
f o r the v a r i a t i o n s i n frequency i n the s t r u c t u r e s pro-
duced/ and the use of o p t i o n a l i t y seems to pl a c e the 
grammar h a l f way between an a b s t r a c t d e s c r i p t i o n of c h i l d 
language and a p s y c h o l o g i c a l d e s c r i p t i o n of the c h i l d ' s 
a b i l i t i e s to understand and speak. 
The work of L o i s Bloom (1970) a l s o shows the d i f -
f i c u l t i e s t h a t a r i s e i n the a p p l i c a t i o n of t r a n s f o r m a t i o n a l 
grammar to c h i l d language. To begin with, her method of 
studying c h i l d language demonstrates the l i m i t a t i o n s of 
the grammar as an account of l i n g u i s t i c a b i l i t i e s . Since 
c h i l d language i s d i f f e r e n t to a d u l t language the meaning 
and s t r u c t u r e of i t i s not always immediately known to 
the a d u l t observer. Bloom was i n t e r e s t e d i n the func t i o n 
as w e l l as the form of c h i l d language and she used her 
knowledge of f u n c t i o n , or meaning, to determine the 
s t r u c t u r e of the c h i l d r e n ' s u t t e r a n c e s . And she depended 
on her knowledge of the c h i l d r e n studied and of the 
l i n g u i s t i c and n o n - l i n g u i s t i c contexts of t h e i r u t t e r a n c e s 
to determine the f u n c t i o n of these u t t e r a n c e s . Thus, she 
used her knowledge of f u n c t i o n to e s t a b l i s h form which 
i s q u i t e the opposite of the accepted p a t t e r n of behav-
i o u r based on t r a n s f o r m a t i o n a l grammar i n which a structural 
a n a l y s i s of u t t e r a n c e s i s necessary f o r the e x t r a c t i o n of 
meaning. 
Bloom s t u d i e d the language development of three 
c h i l d r e n a t the i n i t i a l ages of nineteen and twenty-one 
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months. She constructed generative grammars f o r the 
language of each c h i l d a t i n t e r v a l s of s i x weeks, and 
these grammars de s c r i b e d the s t r u c t u r e of the u t t e r a n c e s 
produced by the c h i l d r e n r a t h e r than the u t t e r a n c e s 
judged by her on the c h i l d r e n to be grammatical. I n 
t h i s case, then, language i s defined as the s e t of u t t e r -
ances o c c u r r i n g a t a c e r t a i n time i n development and not 
as a s e t of sentences judged to be grammatical. Chomsky 
(19 64) points out t h a t grammars of t h i s kind are not 
t h e o r i e s of competence but t h e o r i e s of performance. 
However, i t i s arguable that no theory of language can 
be more than a theory of performance because competence 
i s only a c c e s s i b l e through performance. Furthermore, 
"grammars""basecT"on" rahguage~"as "i~t"~o"ccurs "have "the advantage 
th a t they do not presuppose a strong d i s t i n c t i o n between 
grammatical and ungrammatical, or a sense of grammat-
i c a l i t y i n the mind of the c h i l d . 
Bloom's method of i n v e s t i g a t i o n of language de v e l -
opment l e d her to the conclusion t h a t the three c h i l d r e n 
knew more about the s t r u c t u r e of language than the s u r -
face s t r u c t u r e of t h e i r u t t e r a n c e s often i n d i c a t e d . For 
example, one g i r l s a i d mummy sock on two d i f f e r e n t 
occasions, once when the g i r l picked up her mother's sock 
and once when her mother was putting a sock on the g i r l ' s 
foot. I n one case, the g i r l appeared to be expressing 
possession, and i n the other case she appeared to be 
expressing p r e d i c a t i o n . Although these two functions 
were expressed i n the same utterance form Bloom argues 
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t h a t t h e i r deep s t r u c t u r e i s d i f f e r e n t to correspond with 
t h e i r d i f f e r e n c e i n meaning. She found many i n s t a n c e s 
where utterance s u r f a c e s t r u c t u r e d i d not r e f l e c t the 
complete deep s t r u c t u r e as t h i s was reckoned to be on 
the b a s i s of utterance f u n c t i o n . And she found that the 
r e l a t i o n s h i p between deep and su r f a c e s t r u c t u r e was 
systematic: the expression of deep s t r u c t u r e i n s u r f a c e 
s t r u c t u r e followed d e f i n i t e p a t t e r n s , p a t t e r n s t h a t she 
e f f e c t i v e l y d e s c r i b e d i n transformation r u l e s which 
deleted c e r t a i n elements of deep s t r u c t u r e so th a t they 
were not manifested i n su r f a c e s t r u c t u r e . For i n s t a n c e , 
i f the c h i l d used a negated p r e d i c a t e i t would say 'no 
sock' r a t h e r than 1 no mummy sock' or 'mummy no sock', as 
though there was a l i m i t on the number of deep s t r u c t u r e 
elements t h a t could be expressed i n s u r f a c e s t r u c t u r e . 
Bloom (1970:165) suggests t h a t there seems to be some 
kind of c o g n i t i v e c o n s t r a i n t on the form of young c h i l -
dren's u t t e r a n c e s , and t h i s c o n s t r a i n t a f f e c t s the 
handling of the s t r u c t u r a l complexity of utterances 
r a t h e r than t h e i r length per se. At the end of her 
chapter on c o n s t r a i n t s on form she presents an analogy 
between the l i m i t a t i o n s on processing utterance s t r u c t u r e 
and the young c h i l d ' s i n a b i l i t y to c a r r y a whole t r a i n 
a t one go. The i m p l i c a t i o n i s t h a t a kind of sampling 
process i s o c c u r r i n g i n both. 
I f t r a n s f o r m a t i o n a l grammar i s only supposed to 
desc r i b e competence, as what the c h i l d knows about 
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language, r a t h e r than the use of t h i s knowledge, Bloom 
has overstepped the mark i n using d e l e t i o n transforma-
t i o n s to d e s c r i b e processes which she c l e a r l y b e l i e v e s 
r e f l e c t the i n t e r a c t i o n of l i n g u i s t i c s t r u c t u r e and 
c o g n i t i v e c o n s t r a i n t s . I f there are c o g n i t i v e con-
s t r a i n t s these are aspects of performance and not 
competence according to Chomsky's o r i g i n a l d e f i n i t i o n . 
On the other hand transformation r u l e s d e s c r i b e the reduc-
t i o n between deep and s u r f a c e s t r u c t u r e very e f f e c t i v e l y , 
and t h i s reduction i s c e r t a i n l y an important aspect of 
the young c h i l d ' s l i n g u i s t i c a b i l i t i e s from a psycho-
l o g i c a l point of view. I t i s i n t e r e s t i n g to note that 
Bloom does not r e f e r to any d i s t i n c t i o n between knowledge 
and use, and her d e s c r i p t i o n of c h i l d language seems to 
be q u i t e e f f e c t i v e without one. Nevertheless, her gram-
mars are a b s t r a c t d e s c r i p t i o n s of language as i t i s 
produced, and the reduction or d e l e t i o n transformations 
d e s c r i b e general p a t t e r n s of behaviour t h a t have only 
been observed to occur i n production. To t h i s extent her 
grammars appear to be d e s c r i p t i o n s of the l i n g u i s t i c 
a b i l i t y of production r a t h e r than a b s t r a c t d e s c r i p t i o n s 
of language. 
Transformational grammar was not meant to be a 
model of speaking or understanding y e t i t comes near to 
t h i s i n Bloom's work for two reasons. F i r s t l y , she uses 
the grammar to d e s c r i b e the s t r u c t u r e of the u t t e r a n c e s 
produced by the c h i l d r e n and not the s t r u c t u r e of 
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sentences judged to be grammatical by the c h i l d r e n or 
her. Secondly, she uses transformation r u l e s to 
descr i b e what happens to the s t r u c t u r e of ut t e r a n c e s 
during production. I f the grammar was used i n the way 
o r i g i n a l l y intended, i t would d e s c r i b e the language known 
to the c h i l d . But t h i s d i s c u s s i o n shows t h a t i t i s not 
easy to determine the nature of the language known to 
any c h i l d . Young c h i l d r e n do not give judgements of 
grammaticality so most s t u d i e s have focussed on the l a n -
guage produced by the c h i l d . Now the language produced 
by young c h i l d r e n i s not e n t i r e l y the same as the l a n -
guage understood by them so some r e s e a r c h e r s have sug-
gested t h a t the d e s c r i p t i o n of competence must be based 
on comprehension. T h i s kind of reasoning i s based on the 
assumption t h a t the c h i l d has one system of l i n g u i s t i c 
knowledge that i s used i n comprehension and production. 
Since comprehension seems to be more advanced than produc-
t i o n d e s c r i p t i o n s of the c h i l d ' s l i n g u i s t i c knowledge are 
to be based on comprehension. And i t follows that the 
d i s c r e p a n c i e s between comprehension and production are 
to be e n t i r e l y accounted f o r by l i m i t a t i o n s i n the use of 
l i n g u i s t i c knowledge. 
However, there a r e weaknesses i n t h i s reasoning. 
F i r s t l y , the c h i l d ' s knowledge of language can only be 
i n v e s t i g a t e d by studying h i s use of language. Secondly, 
the d i s t i n c t i o n between knowledge and i t s use does not 
seem to be the only or the best way to i n t e r p r e t human 
a b i l i t i e s , e s p e c i a l l y when the r o l e of l e a r n i n g i s 
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considered. T h i r d l y , there i s evidence that comprehen-
sio n and production are not e n t i r e l y the same, and the 
d i f f e r e n c e s between them have a great deal to do with 
l i n g u i s t i c knowledge as w e l l as memory l i m i t a t i o n s , e t c . 
Therefore i t i s suggested that there are very important 
d i f f e r e n c e s between the d e s c r i p t i o n of language as an 
a b s t r a c t i o n from human behaviour and the d e s c r i p t i o n of 
human l i n g u i s t i c a b i l i t i e s . Transformational grammar i s 
a remarkable d e s c r i p t i o n of language, the a b s t r a c t i o n , 
but a r a t h e r incomplete and p s y c h o l o g i c a l l y dubious 
d e s c r i p t i o n of human l i n g u i s t i c a b i l i t i e s because of 
these d i f f e r e n c e s . E s s e n t i a l l y , i t i s more a conception 
of language than an account of these a b i l i t i e s . T h i s 
opinion i s supported by the outstanding l a c k of evidence 
for the assumptions made about the nature of human l i n -
g u i s t i c a b i l i t i e s i n c o n t r a s t to the i n t e l l e c t u a l sophis-
t i c a t i o n of the grammar. I n a very a b s t r a c t way t r a n s -
formational grammar does d e s c r i b e human l i n g u i s t i c 
a b i l i t i e s because i t d e s c r i b e s the r e l a t i o n s h i p s between 
sound and meaning i n language, and these a b i l i t i e s are 
a l s o concerned with these r e l a t i o n s h i p s . But i t i s 
argued that r a t h e r than t r y i n g to p r o j e c t the grammar 
back i n t o the human being as h i s system of l i n g u i s t i c 
knowledge, the d e s c r i p t i o n of a c t u a l human l i n g u i s t i c 
a b i l i t i e s should be based on a more comprehensive study 
of these a b i l i t i e s . T h i s study would beget a theory of 
comprehension d e s c r i b i n g how utterances are understood i n 
context and not how sentences are understood out of 
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context. And there would be a theory of production 
d e s c r i b i n g how utterances are constructed i n context and 
not how sentences are generated out of context. These 
t h e o r i e s would probably be c l o s e l y r e l a t e d and t h i s r e l a -
t i o n s h i p would be of the utmost relevance to a theory of 
language development. 
Chomsky never presented t r a n s f o r m a t i o n a l grammar 
as a model of comprehension or production y e t he suggested 
t h a t i t does d e s c r i b e human l i n g u i s t i c knowledge. T h i s 
has l e d to some confusion as to j u s t what the grammar does 
represent, and t h i s confusion stems from the b a s i c incon-
s i s t e n c y i n t h i s d e s c r i p t i o n of the r o l e s of the grammar. 
Th i s i n c o n s i s t e n c y i s t h a t an account of human l i n g u i s t i c 
knowledge does not make much sense i f i t i s not a l s o a 
theory of comprehension and production. Therefore, s i n c e 
the grammar i s not a theory of l i n g u i s t i c behaviour i t 
would seem to have l i t t l e value f o r psychology. Yet the 
grammar c l e a r l y has a great d e a l to say about the s t r u c t u r e 
of language, and r a t h e r than r e j e c t i n g i t e n t i r e l y i t 
would be w i s e r to see how i t can be developed i n t o a 
theory of behaviour, or how i t s i n s i g h t s i n t o the s t r u c t u r e 
of language can a i d i n the development of such a theory. 
Bloom's use of t r a n s f o r m a t i o n a l grammar i s an example of 
how i t can be developed to be a more complete account of 
utterance production. 
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S o c i a l Aspects of Utterance Production 
The main body of t h i s i n t r o d u c t i o n has d e a l t with 
the d i s t i n c t i o n between competence and performance and 
the r e l a t i o n s h i p between grammars and p s y c h o l o g i c a l 
t h e o r i e s of l i n g u i s t i c a b i l i t i e s . I t was concluded t h a t 
l i n g u i s t i c t h e o r i e s of language are not n e c e s s a r i l y the 
same as p s y c h o l o g i c a l t h e o r i e s of l i n g u i s t i c a b i l i t i e s 
although they may be v a l u a b l e i n developing these. 
Utterance production i s a l i n g u i s t i c a b i l i t y and i t i s 
now appropriate to examine t h i s a b i l i t y and the t h e o r i e s 
about i t i n more d e t a i l . There are very few t h e o r i e s of 
utterance production and, not s u r p r i s i n g l y , some of these 
i n v o l v e phrase s t r u c t u r e grammar. Before these t h e o r i e s 
are d i s c u s s e d i t w i l l be h e l p f u l to make a few points 
about the s o c i a l aspects of utterance production and l a n -
guage g e n e r a l l y . 
E a r l i e r i n t h i s chapter a t t e n t i o n was drawn to the 
d i s t i n c t i o n made by some l i n g u i s t s between grammaticality 
and a c c e p t a b i l i t y . Chomsky's use of t h i s d i s t i n c t i o n 
r e s t s on the assumption of a d i s t i n c t i o n between compe-
tence and performance, with grammaticality r e l a t i n g to 
competence and a c c e p t a b i l i t y to performance. I n l i n e 
with the present r e j e c t i o n of the competence-performance 
d i s t i n c t i o n , grammaticality i s not considered to be a 
d i s t i n c t c h a r a c t e r i s t i c . I n s t e a d , grammaticality i s 
considered to be an aspect of a c c e p t a b i l i t y as Lyons 
(1968:137) has suggested. Lyons give s four types of 
a c c e p t a b i l i t y and he d i s t i n g u i s h e s s o c i a l a c c e p t a b i l i t y 
from a c c e p t a b i l i t y based on grammaticality and meaning-
f u l n e s s . He says t h a t an utt e r a n c e can be grammatical 
and meaningful but not s o c i a l l y acceptable. An example 
of t h i s i s provided i n the following question and answer 
sequence: 
Question: Do you have the r i g h t time? 
Answer: No, i t i s n ' t r a i n i n g now. 
The problem with t h i s a n a l y s i s of a c c e p t a b i l i t y i s 
the way i n which i t deals with the r o l e of context. Thus, 
s o c i a l a c c e p t a b i l i t y seems to be the only kind of accept-
a b i l i t y t h a t i n v o l v e s the r e l a t i o n s h i p between an u t t e r -
ance and i t s context because meaningfulness seems to r e f e r 
to the meaning of uttera n c e s a b s t r a c t e d from context, and 
grammaticality to t h e i r well-formedness out of context. 
However, meaningfulness does i n v o l v e context as a simple 
example w i l l show. The sequence (19) does not seem to be 
meaningful i n any context whereas sequence (20) could be 
meaningful i n some contexts: 
John i s a g i r l (19) 
John i s a p a r a p l e g i c (20) 
The important point i s t h a t although (20) i s 
p o t e n t i a l l y meaningful u n l i k e (19), i t i s not always mean-
i n g f u l . There are probably some people c a l l e d John who 
are a l s o p a r a p l e g i c , but saying t h a t (20) i s meaningful 
out of context i m p l i e s t h a t any person who i s c a l l e d John 
i s a l s o p a r a p l e g i c . I n other words, the meaningfulness of 
sequences l i k e (20) depends on which person c a l l e d John 
the statement r e f e r s to. 
Grammaticality as the well-formedness of language 
a l s o i n v o l v e s context i n the sense t h a t language has 
s t r u c t u r e beyond the sentence. There i s a d e f i n i t e pat-
t e r n to conversation as Pease (1972) has shown i n h i s 
study of the a b i l i t y to judge the well-formedness of con-
v e r s a t i o n s . The well-formedness of conversations i s most 
evident i n what i s c a l l e d d i s c o u r s e agreement. When 
answers are formulated to f i t i n with the s t r u c t u r e of the 
questions preceding them, fo r example: 
Question: Where i s Michael going? 
Answer: He's going to the l i b r a r y . 
Question: I s Michael going to the bank? 
Answer: No! He's-going to the l i b r a r y . 
Question: I s Michael going to the l i b r a r y ? 
Answer: Yes, he i s . 
Therefore, grammaticality and meaningfulness are 
not r e a l l y d i s t i n c t from s o c i a l a c c e p t a b i l i t y because they 
are both to some extent dependent on context. Even the 
out-of-context well-formedness of u t t e r a n c e s i s s o c i a l l y 
v a r i a b l e i n t h a t what i s well-formed i n one d i a l e c t of 
E n g l i s h i s not always well-formed i n another. Transforma-
t i o n a l grammar i s s a i d to d e s c r i b e the knowledge of l a n -
guage of the i d e a l speaker-hearer i n a homogeneous speech 
community, but i n r e a l i t y most speech communities are 
heterogeneous. There i s no one E n g l i s h language even 
though a l l the d i a l e c t s of E n g l i s h are s i m i l a r enough to 
be c o l l e c t i v e l y assigned one name. A b s t r a c t meaningfulness 
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v a r i e s i n the same way as a b s t r a c t grammaticality, f o r 
i n s t a n c e , the sentence 'the s o l d i e r s used rubber b u l l e t s ' 
would have been considered nonsense twenty years ago 
but today i n I r e l a n d i t s meaning i s q u i t e c l e a r . 
There are many d i f f e r e n t languages i n the world. 
Though some l i n g u i s t s think that these are a l l b a s i c a l l y 
the same i t i s important not to forget t h i s v a r i a t i o n . 
Not only do languages vary from s o c i a l group to s o c i a l 
group, they a l s o vary i n time. Languages change because 
people change them j u s t as languages e x i s t because people 
speak them. There seems to be an i m p l i c i t agreement 
between the members of a s o c i a l group to speak approxi-
mately the same language so that they can understand each 
other. Sometimes t h i s agreement i s e x p l i c i t as when a 
group agrees to use a s e c r e t code. The p o i n t to be made 
i s t h a t people make language and t h e i r l i n g u i s t i c c r e a -
t i v i t y i s not to be confined to the a b i l i t y to speak and 
understand an i n d e f i n i t e number of grammatical sentences. 
The u s u a l use of l i n g u i s t i c c r e a t i v i t y suggests t h a t there 
i s something c r e a t i v e about language whereas the r e a l 
c r e a t i v i t y l i e s i n the human mind. Furthermore, the usual 
i n t e r p r e t a t i o n of the competence-performance d i s t i n c t i o n 
i m p l i e s t h a t people would n e c e s s a r i l y speak grammatical 
sentences but f o r l i m i t a t i o n s i n t h e i r use of l i n g u i s t i c 
knowledge. On the contrary, i t i s here argued t h a t people 
can and do decide and agree, i m p l i c i t l y or e x p l i c i t l y , to 
speak grammatically and meaningfully. Normally, people 
-49-
do speak meaningful and f a i r l y grammatical utte r a n c e s 
i n order to communicate s u c c e s s f u l l y , and from t h i s 
point of view languages a c t as s o c i a l r e s t r i c t i o n s on 
man's l i n g u i s t i c c r e a t i v i t y so that s u c c e s s f u l communica-
t i o n i s p o s s i b l e . 
Human l i n g u i s t i c c r e a t i v i t y i s as evident in c h i l -
dren as i t i s i n a d u l t s . C h i l d r e n are imaginative and 
p l a y f u l and they sometimes make up t h e i r own words fo r 
things. Jesperson (1922:131) noted t h i s i n v e n t i v e n e s s , 
which can be of three kinds. Sometimes a c h i l d w i l l 
c o n s t r u c t a new word i n the b a s i s of c e r t a i n words i n the 
parent language. Jesperson c i t e s one c h i l d who s a i d 
breakolate from b r e a k f a s t and chocolate. C h i l d r e n a l s o 
use adult words i n new ways. L o i s Bloom (1970:228) 
d e s c r i b e s how one of the c h i l d r e n studied by her used 
l a s t night to r e f e r to an event t h a t had taken place s i x 
weeks before. T h i s c h i l d appeared to have learned the 
form of adverbs of time before her d i f f e r e n t i a t i o n of the 
concept of time was f u l l y developed. I n these two examples 
the c h i l d r e n ' s u t t e r a n c e s have been r e l a t i v e l y s i m i l a r to 
the parent language i n form and fun c t i o n , but c h i l d r e n 
can be more extremely c r e a t i v e and produce t h e i r own names 
fo r things and t h e i r own s e c r e t languages. 
The c h i l d ' s l e a r n i n g of language i s a kind of s o c i a l 
l e a r n i n g because language i s a form of s o c i a l communication. 
The c h i l d i s able to be l i n g u i s t i c a l l y c r e a t i v e but h i s 
c r e a t i v i t y tends to be l i m i t e d i n the sense t h a t h i s 
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language i s not e n t i r e l y novel because i t r e f l e c t s the 
s t r u c t u r e of the parent language to an i n c r e a s i n g degree. 
And as the c h i l d grows h i s language r e f l e c t s h i s expand-
ing s o c i a l environment i n the form of peer group, school, 
and job (Labov 1971:215). I m i t a t i o n i s a form of s o c i a l 
l e a r n i n g and the i n f l u e n c e of the s o c i a l environment on 
language a c q u i s i t i o n shows t h a t i m i t a t i o n i s important. 
However, language a c q u i s i t i o n does not take place 
by the s t r a i g h t f o r w a r d i m i t a t i o n of the language e x p e r i -
enced. There seems to be a c o n t i n u a l i n t e r a c t i o n between 
the c h i l d ' s developing l i n g u i s t i c systems and h i s l i n -
g u i s t i c environment which cannot be explained as simple 
i m i t a t i o n . I n other words the c h i l d does not j u s t imitate 
u t t e r a n c e s but he develops l i n g u i s t i c systems which show 
an i n c r e a s i n g c a p a c i t y to produce utter a n c e s l i k e those 
that he hears. The c h i l d ' s l e a r n i n g of the p l u r a l 
i n f l e c t i o n i s a good example of t h i s process. As Susan 
E r v i n (1964) d e s c r i b e s i t the development of the p l u r a l 
i n f l e c t i o n passes through three stages. At f i r s t the 
c h i l d produces an array of forms, and i r r e g u l a r forms 
l i k e ' f e e t ' are often reproduced c o r r e c t l y . Then there 
i s a period of o v e r g e n e r a l i s a t i o n i n which the c h i l d 
a p p l i e s the r e g u l a r i n f l e c t i o n ' s 1 to both r e g u l a r 
and i r r e g u l a r nouns, so 'foots' i s more l i k e l y to occur 
than ' f e e t 1 . Then gr a d u a l l y there i s an i n c r e a s i n g match 
with a d u l t E n g l i s h as both r e g u l a r and i r r e g u l a r forms 
are c o r r e c t l y i n f l e c t e d more and more often. E r v i n says 
t h a t the study of the development of p l u r a l i n f l e c t i o n s 
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shows t h a t analogy may outweigh the i m i t a t i o n of f a m i l i a r 
forms i n the production of u t t e r a n c e s . T h i s i s true, 
but o v e r a l l the c h i l d i s l e a r n i n g to reproduce the l a n -
guage he hears around him and t h i s i s i m i t a t i o n i n a more 
a b s t r a c t sense. 
The f a c t t h a t language l e a r n i n g i s not a matter 
of s t r a i g h t f o r w a r d i m i t a t i o n i s a l s o shown by the s t u d i e s 
of c h i l d r e n ' s l i n g u i s t i c c r e a t i v i t y . E r v i n (1964) 
d e s c r i b e s an experiment to i n v e s t i g a t e the young c h i l d ' s 
a b i l i t y to form p l u r a l s . She found t h a t c h i l d r e n could 
r e a d i l y form p l u r a l s with ordinary E n g l i s h words and with 
novel words l i k e 'bik'. Jean Berko (1958) studied the 
c r e a t i v e use of s e v e r a l forms i n c h i l d r e n between four 
— a n d e i g h t y e a r s . She a l s o used novel words l i k e 'wug' 
and found that preschoolers did b e t t e r than chance on her 
t e s t s . I f language l e a r n i n g was l i m i t e d to the i m i t a t i o n 
of f a m i l i a r forms the c h i l d r e n could not have succeeded 
with the new words as w e l l as they did. I t would seem, 
i n s t e a d , t h a t c h i l d r e n develop a b s t r a c t l i n g u i s t i c p r i n -
c i p l e s t h a t allow them to g e n e r a l i s e f a m i l i a r forms to 
new words, and i t would seem t h a t meaning pla y s an impor-
ta n t r o l e i n t h i s c r e a t i v e a b i l i t y . T h i s i s because the 
t e s t s were presented to the c h i l d r e n as though the new 
words had r e f e r e n c e to things or a c t i o n s , and the c h i l d r e n 
c e r t a i n l y behaved as though they appreciated t h i s reference. 
There i s another kind of evidence that i m i t a t i o n 
does not play a s t r a i g h t f o r w a r d r o l e i n language l e a r n i n g 
and t h i s a l s o shows t h a t meaning i s important. Brown and 
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B e l l u g i (.1964) noted t h a t c h i l d r e n tend to i m i t a t e t h e i r 
parents and v i c e v e r s a . When parents i m i t a t e t h e i r 
c h i l d r e n ' s u t t e r a n c e s they tend to c o r r e c t what they 
consider to be grammatical e r r o r s . T h i s c o r r e c t i o n often 
amounts to adding c e r t a i n items that the c h i l d appears to 
have omitted. For example, i f a c h i l d says 'that man' 
h i s mother may repeat t h i s as 'that's a man'. These 
p a r e n t a l expansions appear to be e x c e l l e n t m a t e r i a l f o r 
c h i l d r e n to develop t h e i r language by i m i t a t i o n . However 
the e a r l y observations showed t h a t c h i l d r e n tend to 
repeat what they say r a t h e r than the p a r e n t a l expansions 
of t h e i r u t t e r a n c e s . Furthermore, E r v i n (1964) found 
t h a t c h i l d r e n ' s i m i t a t i o n s were not grammatically more 
advanced than t h e i r spontaneous u t t e r a n c e s . F i n a l l y , 
Courtney Cazden (1965) found t h a t language development 
was encouraged more when parents t a l k e d about what the 
c h i l d s a i d than when they simply expanded the c h i l d ' s 
u t t e r a n c e s . I t could be argued t h a t t h i s d i s c u s s i o n of 
the content of utterances i s more h e l p f u l to the c h i l d 
than expansion because i t helps him understand more. Thi 
evidence suggests t h a t c h i l d r e n do not l e a r n language by 
i m i t a t i n g i n d i v i d u a l u t t e r a n c e s but by the development of 
l i n g u i s t i c systems, r e l a t i n g meaning and sound, which 
become i n c r e a s i n g l y but g r a d u a l l y l i k e the systems pos-
sessed by a d u l t s . 
Robert Scholes' (1970) experiment which makes use 
of i m i t a t i o n , a l s o shows t h a t meaning important i n con-
nec t i o n with the t e l e g r a p h i c u t t e r a n c e s of young c h i l d r e n 
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The u t t e r a n c e s of young c h i l d r e n have been des c r i b e d as 
t e l e g r a p h i c because of t h e i r s i m i l a r i t y with the way i n 
which a d u l t s w r i t e telegrams. I t i s us u a l to omit certain 
words i n w r i t i n g telegrams, words t h a t are not e s s e n t i a l 
to the comprehension of the message. The omitted words 
u s u a l l y belong to the c l a s s of f u n c t i o n words, whereas 
the words put i n u s u a l l y belong to the c l a s s of content 
words. Content words are nouns, a d j e c t i v e s and verbs, 
whereas funct i o n words are a r t i c l e s , p r e p o s i t i o n s , and 
the l i k e . 'That man' i s t e l e g r a p h i c i n the sense t h a t 
the c h i l d appears to be saying 'that's a man'. Various 
explanations f o r the t e l e g r a p h i c nature of e a r l y u t t e r -
ances have been proposed (Brown and B e l l u g i 1964), 
i n c l u d i n g the g r e a t e r information content of, and p o s s i b l y 
g r e a t e r s t r e s s i n adult language on content words. I n 
h i s experiment, Scholes presented v a r i o u s kinds of word 
s t r i n g s to c h i l d r e n of mean age three years and eleven 
months i n order to f i n d out something about the omission 
of fu n c t i o n words by studying t h e i r i m i t a t i o n s of these 
s t r i n g s . 
Some s t r i n g s were well-formed and meaningful (my 
ca t l i k e d h i s m i l k ) , some were well-formed but anomalous 
(my c a t drove h i s m i l k ) , and some were i l l - f o r m e d ( c a t 
milk h i s my l i k e d ) . Furthermore, i n some s t r i n g s the 
content words were replaced by nonsense s y l l a b l e s , and 
i n some the f u n c t i o n words were r e p l a c e d by nonsense 
s y l l a b l e s . The r e s u l t s of i m i t a t i o n showed t h a t content 
words were p r e f e r e n t i a l l y handled, and t h a t f u n c t i o n words 
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were not omitted purely because of l i m i t e d memory 
capacity or d i f f e r e n t i a l s t r e s s . To begin w i t h , f u n c t i o n 
words were omitted i n i m i t a t i o n more o f t e n from the w e l l -
formed and meaningful s t r i n g s than from the other two. 
I n other words the meaningfulness of these s t r i n g s 
appeared t o enhance the omission of f u n c t i o n words. 
Since content words were omitted w i t h the same frequency 
from a l l three s t r i n g s , meaningfulness appeared t o selec-
t i v e l y enhance the omission of f u n c t i o n words beyond the 
l e v e l determined by the c h i l d r e n ' s memory capacity. The 
r e s u l t s f o r the s t r i n g s f o r nonsense s y l l a b l e s support 
t h i s i n t e r p r e t a t i o n . For when these s t r i n g s contained 
f u n c t i o n words these and the nonsense s y l l a b l e s were 
omitted about equally f r e q u e n t l y . However, when these 
S t r i n g s contained content words the nonsense words were 
omitted more o f t e n than the content words. The r e s u l t s 
of t h i s experiment suggest t h a t young c h i l d r e n are more 
l i k e l y t o repeat those parts of a d u l t utterances which 
have meaning f o r them. 
Theories of Utterance Production 
Utterance production i s communication. I t i s put-
t i n g ideas i n t o words, and the ideas are formed before the 
utterances t h a t represent them. The fundamental aim of 
any theory of utterance production must be to account f o r 
the human a b i l i t y t o express an i n d e f i n i t e v a r i e t y of 
ideas i n a systematic way such t h a t another person from 
the same speech community can understand what idea i s 
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being communicated. I n the 1965 v e r s i o n of transforma-
t i o n a l grammar the semantic component appears to have 
less s t a t u s than the s y n t a c t i c component i n the sense 
t h a t i t i s the s y n t a c t i c component t h a t i s presented as 
the source of l i n g u i s t i c c r e a t i v i t y . From a communicative 
and p s y c h o l o g i c a l p o i n t of view t h i s i s not a l t o g e t h e r 
c o r r e c t . People produce an i n d e f i n i t e v a r i e t y of u t t e r -
ances because they have an i n d e f i n i t e v a r i e t y of ideas 
to express, and not because they l i k e being c r e a t i v e w i t h 
sentence s t r u c t u r e w i t h o u t regard t o meaning. Osgood 
(1968) makes the same p o i n t w i t h respect t o Johnson's 
(1968) ideas about the r o l e of phrase s t r u c t u r e i n memory 
f o r sentences. His p o i n t i s more conveniently demonstrated 
i n what Brown and B e l l u g i (1964) s a i d about generative 
grammars of c h i l d language. 
I n the e a r l y stages of language development c h i l d r e n 
produce a great many two-word utterances l i k e t h a t man. 
These utterances may be described by a simple generative 
grammar co n t a i n i n g the c a t e g o r i c a l r u l e S -> M + N, where 
M means m o d i f i e r and N means noun. The grammar has two 
l e x i c a l s u b s t i t u t i o n r u l e s , M -> t h a t , t h i s , a, the, more; 
and N -> man, boy, flower . . . . I n the o r i g i n a l paper 
Brown and B e l l u g i presented t h i s grammar as a model of 
the mental mechanism by which the two c h i l d r e n studied 
generated t h e i r two-word utterances. I n l a t e r papers 
Brown took up the now standard p r a c t i c e of using grammars 
t o describe competence, i n which case they no longer 
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c o n s t i t u t e models of the mental mechanisms underlying 
utterance p r o d u c t i o n . However, i n the context of the 
present enquiry h i s o r i g i n a l proposal w i l l be pursued. 
As a model of utterance production the grammar lacks a 
semantic component. There i s nothing t o decide which 
l e x i c a l item i s t o be selected i n the production of any 
one utterance. Some k i n d of s e l e c t i v e process i s neces-
sary because the c h i l d c e r t a i n l y does not speak as though 
h i s words were randomly selected. This i s j u s t the p o i n t 
Osgood makes, and he also says t h a t the semantic component 
w i l l be c e n t r a l i n any model of the speaker. 
Utterance production involves two basic processes. 
One i s the s e l e c t i o n of items f o r a p a r t i c u l a r u tterance, 
and the other i s the ord e r i n g of these items. I n most 
utterances these two processes probably i n t e r a c t but 
t h e i r separate e f f e c t s can be observed i n the f o l l o w i n g 
c o n t r a s t i n g examples: 
We have a book vs. Have we a book? 
We have a book vs. They have a book. 
These examples express d i f f e r e n t ideas and these 
ideas must t o a l a r g e extent determine the forms i n which 
they are expressed. Transformational grammar generates 
the deep s t r u c t u r e of sentences which i s then i n t e r p r e t e d 
by the semantic component, but the reverse process would 
appear t o be p o s s i b l e . I t would seem t h a t the semantic 
s t r u c t u r e of a sentence could, through the p r o j e c t i o n 
r u l e s , determine the generation of the deep and then the 
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surface s t r u c t u r e of t h a t sentence. The grammar would 
then be more l i k e a model of utterance production i n 
which the semantic i n p u t determines the s e l e c t i o n of 
l e x i c a l items and t h e i r o r d e r i n g w i t h assistance from the 
s y n t a c t i c component. 
An a l t e r n a t i v e model of utterance production i s 
proposed by Schlesinger (1971) i n which the r e l a t i o n s h i p 
between meaning and utterance i s more d i r e c t than i n the 
grammatical model j u s t discussed. Schlesinger takes as 
h i s s t a r t i n g p o i n t the speaker's i n t e n t i o n so t h a t any 
model of utterance production has t o account f o r how these 
i n t e n t i o n s become utterances. He says t h a t i n t e n t i o n i s 
used l o o s e l y and he goes on t o propose a more d e f i n i t i v e 
term, the i n p u t or I marker. The I marker represents 
those p a r t s of the speaker's i n t e n t i o n s which are con-
ve r t e d i n t o the output u t t e r a n c e . I t contains semantic 
s t r u c t u r e s and i t s p e c i f i e s the r e l a t i o n s h i p s t h a t e x i s t 
between a set of concepts. For example, i f someone i s 
i n t e n d i n g t o describe another person, John, who i s catching 
a b a l l , the I marker f o r t h i s would include the concepts 
'John', 'catch', and ' b a l l ' . I t would also include the 
r e l a t i o n s t h a t e x i s t between these concepts, f o r instance, 
t h a t 'John' i s the agent of 'catch'. 
Schlesinger discusses the processes whereby I markers 
might be converted i n t o utterances. The f i r s t p o s s i b i l i t y 
i s t h a t each I marker i s transformed i n t o i t s corresponding 
P marker i n the way j u s t described, but he r e j e c t s t h i s 
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approach. Instead he suggests t h a t I markers be d i r e c t l y 
converted i n t o utterances through a s p e c i a l kind of trans-
formation r u l e c a l l e d a r e a l i s a t i o n r u l e . And conversely 
he suggests t h a t i n comprehension the same r e a l i s a t i o n 
r u l e s transform utterances i n t o I markers. He makes i t 
c l e a r t h a t these proposals are only t e n t a t i v e . 
R e a l i s a t i o n r u l e s are of two kinds, p o s i t i o n r u l e s 
and category r u l e s . P o s i t i o n r u l e s govern the order of 
rep r e s e n t a t i o n of the I marker concepts i n the utter a n c e . 
Category r u l e s govern the grammatical category of a con-
cept as i t i s t o be expressed i n a p a r t i c u l a r utterance. 
P o s i t i o n r u l e s govern the order of re p r e s e n t a t i o n of any 
two concepts according t o the semantic r e l a t i o n s h i p 
between them. Where the r e l a t i o n s h i p i s t h a t between 
agent and a c t i o n the appropriate p o s i t i o n r u l e r e s u l t s i n 
'agent + a c t i o n ' . Where the r e l a t i o n s h i p i s t h a t between 
a c t i o n and o b j e c t the appropriate p o s i t i o n r u l e r e s u l t s 
i n ' action + o b j e c t 1 . Where the r e l a t i o n s h i p i s t h a t 
between agent and o b j e c t the appropriate p o s i t i o n r u l e 
r e s u l t s i n 'agent + o b j e c t ' . This set of p o s i t i o n r u l e s 
accounts f o r the two-word utterances o f young c h i l d r e n 
i n v o l v i n g any two of agent, a c t i o n and o b j e c t . By 
a p p l i c a t i o n of the f i r s t two p o s i t i o n r u l e s i t i s possible 
t o produce an utterance co n t a i n i n g an agent, an a c t i o n 
and a d i r e c t o b j e c t . 
Schlesinger mentions several other p o s i t i o n r u l e s 
i n c l u d i n g one f o r negation, 'negation + X'. I n t h i s case 
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there i s no r e l a t i o n s h i p between two elements l i k e i n 
the r u l e s j u s t described. Instead, he suggests t h a t 
negation operates on one element t o produce utterances 
l i k e 'no wash' and 'no mama'. There i s also a r u l e 
'modifier + head 1 t h a t s p e c i f i e s the p o s i t i o n s o f elements 
where a m o d i f i c a t i o n r e l a t i o n s h i p e x i s t s as i n utterances 
l i k e ' p r e t t y boat', 'more nut' and 'baby c a r 1 . There are 
d i f f e r e n t kinds of m o d i f i c a t i o n and t h i s i s where the 
category r u l e s come i n . Category r u l e s s p e c i f y the 
classes of word t h a t may occur i n a 'modifier + head' 
c o n s t r u c t i o n , and they would operate alongside the p o s i -
t i o n r u l e s as f o l l o w s : 
m o d i f i e r + head 
a d j e c t i v e noun 
Schlesinger emphasizes the value of h i s approach 
t o utterance production i n regard t o l e a r n i n g t h e o r i e s of 
language development. E s s e n t i a l l y , h i s argument i s t h a t 
t h i s approach obviates the need f o r deep s y n t a c t i c s t r u c -
t u r e so t h a t the main reason f o r supporting a strong 
n a t i v i s t i n t e r p r e t a t i o n of language development i s done 
away w i t h . At the same time he notes t h a t h i s theory of 
utterance production i s of a nature t h a t makes i t amenable 
to standard l e a r n i n g theory p r i n c i p l e s . Whether or not 
t h i s i s t r u e , the absence of deep s y n t a c t i c s t r u c t u r e from 
hi s theory of utterance production means t h a t the reduced 
form of young c h i l d r e n ' s utterances may have an i n t e r -
p r e t a t i o n other than t h a t given by Bloom. 
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I f Bloom's grammars are taken t o be theori e s of 
production, the reduced form of young c h i l d r e n ' s u t t e r -
ances i s accounted f o r by red u c t i o n transformations 
which delete c e r t a i n elements of deep s t r u c t u r e so t h a t 
these are not represented i n surface s t r u c t u r e . I n a 
t y p i c a l case the i n f o r m a t i o n a v a i l a b l e t o the l i n g u i s t 
i n d i c a t e s t h a t an utterance l i k e 'mummy sock' has been 
reduced from a complete sentence c o n s i s t i n g of a subject 
noun phrase and a verb phrase t h a t includes an ob j e c t 
noun phrase. The red u c t i o n t r a n s f o r m a t i o n i s thought t o 
r e f l e c t some c o g n i t i v e c o n s t r a i n t which r e s t r i c t s the 
expression of deep s t r u c t u r e i n surface s t r u c t u r e . 
I n Schlesinger 1s theory there i s no deep s y n t a c t i c 
s t r u c t u r e and no red u c t i o n transformations. Therefore, 
according t o h i s theory an utterance l i k e 'mummy sock' i s 
an incomplete r e p r e s e n t a t i o n of an idea which consists of 
an agent, an a c t i o n and an o b j e c t . The simplest explana-
t i o n of t h i s p a r t i a l r e p r e s e n t a t i o n i s p a r t i a l r e a l i s a t i o n . 
According t o the theory two r e a l i s a t i o n r u l e s are required 
t o transform the idea i n t o the complete utterance. I f 
only one r u l e i s a p p l i e d the r e s u l t i n g utterance w i l l be 
one of 'agent + o b j e c t ' , 'agent + a c t i o n ' and 'action + 
ob j e c t ' . The theory seems t o provide a s a t i s f a c t o r y 
account of r e d u c t i o n w i t h o u t i n v o l v i n g deep s y n t a c t i c 
s t r u c t u r e . 
Schlesinger's theory and t r a n s f o r m a t i o n a l grammar 
are equivalent systems i n the sense t h a t they r e l a t e 
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sentences t o meaning. Bloom does not describe the 
semantic components of her grammars but i t may be assumed 
t h a t these would use p r o j e c t i o n r u l e s t o r e l a t e deep syn-
t a c t i c s t r u c t u r e t o semantic s t r u c t u r e . Bloom accounts 
f o r r eduction as the incomplete r e p r e s e n t a t i o n o f deep 
s t r u c t u r e i n surface s t r u c t u r e but perhaps i t could also 
be explained by incomplete a p p l i c a t i o n of the p r o j e c t i o n 
r u l e s . Bearing i n mind t h a t the p r o j e c t i o n r u l e s deal 
w i t h two elements a t a time l i k e S chlesinger 1s r e a l i s a -
t i o n r u l e s , the a p p l i c a t i o n of one p r o j e c t i o n r u l e where 
two are appropriate seems to be equivalent t o the a p p l i -
c a t i o n of one r e a l i s a t i o n r u l e where two are appropriate. 
Schlesinger also makes the p o i n t t h a t the u t t e r -
ance s t r u c t u r e 'noun phrase + verb phrase" or subject 
and predicate covers a wide range of utterances t h a t 
d i f f e r i n the semantic r e l a t i o n s they express. We could 
p o s t u l a t e sets of r e a l i s a t i o n r u l e s t h a t would transform 
these semantic r e l a t i o n s i n t o utterance forms. These 
sets of r u l e s would be separate j u s t as each r u l e has a 
separate i d e n t i t y even though they produce s i m i l a r forms 
of utterance. A theory of utterance production l i k e t h i s 
does not e x p l i c i t l y describe the s t r u c t u r a l s i m i l a r i t i e s 
of utterances t h a t o r i g i n a t e from d i f f e r e n t semantic 
co n s t r u c t s . I n c o n t r a s t , t r a n s f o r m a t i o n a l grammar places 
emphasis on the s t r u c t u r a l s i m i l a r i t i e s of utterances 
r a t h e r than the s p e c i f i c r e l a t i o n s h i p s between utterances 
and t h e i r semantic s t r u c t u r e . Schlesinger's theory i s 
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presented as a theory of utterance production whereas 
t r a n s f o r m a t i o n a l grammar i s not, and since Schlesinger 1s 
theory focusses on the determination of utterance s t r u c -
t u r e by semantic s t r u c t u r e r a t h e r than on the a b s t r a c t 
s y n t a c t i c s t r u c t u r e of language, h i s theory appears t o have 
greater p o t e n t i a l value as a theory of utterance production. 
I t i s important t o b r i n g out the r e l a t i o n s h i p 
between Schlesinger 1s theory and t r a n s f o r m a t i o n a l grammar 
because the d i f f e r e n c e between them i s perhaps not q u i t e 
as great as Schlesinger i m p l i e s . I n h i s discussion of the 
'modifier + head' r u l e Schlesinger notes t h a t h i s l i s t of 
examples includes a t t r i b u t e s and possessives. Big boat 
i s an a t t r i b u t i v e c o n s t r u c t i o n and baby car i s p o s s i b l y a 
possessive c o n s t r u c t i o n . His l i s t also includes more nut 
which i s n e i t h e r possessive nor a t t r i b u t i v e . According t o 
Bloom's (1970) observations 'more . . . 1 i s u s u a l l y used 
to express the desired or observed recurrence of an o b j e c t 
or an event, as i n 'more r a b b i t ' and 'more r i d e ' . There-
f o r e , there i s one p o s i t i o n r u l e covering three kinds of 
semantic r e l a t i o n s h i p which makes sense i n t h a t the three 
kinds of utterance produced are s t r u c t u r a l l y s i m i l a r . Yet 
i t i s the d e s c r i p t i o n of s t r u c t u r a l s i m i l a r i t y t h a t seemed 
to d i f f e r e n t i a t e Schlesinger's theory from t r a n s f o r m a t i o n a l 
grammar. Schlesinger says t h a t " u l t i m a t e l y , of course, the 
c h i l d must l e a r n t o d i s t i n g u i s h between ( a t t r i b u t i v e s and 
possessives) and l e a r n the appropriate r e a l i s a t i o n r u l e s " 
(1971:75). Bloom's work suggests t h a t the f u n c t i o n s of 
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young c h i l d r e n ' s utterances are w e l l defined i n which 
case t h i s statement underestimates the c h i l d ' s l e v e l of 
semantic development. Therefore, i t would be psycho-
l o g i c a l l y more accurate t o have separate r e a l i s a t i o n r u l e s 
f o r expressing a t t r i b u t i o n , possession and recurrence than 
to amalgamate a l l three i n the 'modifier + head' r u l e . 
The p o i n t to come out of t h i s i s t h a t a theory of u t t e r -
ance production can be workable w i t h o u t d e s c r i p t i o n s of 
the a b s t r a c t s t r u c t u r a l s i m i l a r i t i e s between utterances. 
I n other words, i t seems t h a t the c r e a t i v e use of language 
by young c h i l d r e n can be accounted f o r by r e a l i s a t i o n r u l e s 
t h a t can express an i n d e f i n i t e v a r i e t y of instances of 
p a r t i c u l a r semantic r e l a t i o n s h i p s . For example, recurrence 
i s one k i n d of semantic r e l a t i o n s h i p and i n the e a r l y 
stages of development one r e a l i s a t i o n r u l e i s adequate t o 
transform any instance of t h i s r e l a t i o n s h i p i n t o the 
appropriate utterance. 
There are two other t h e o r i e s of utterance production 
which are a l i k e i n t h e i r use of phrase s t r u c t u r e grammar. 
Yngve's (1960) model and hypothesis was an important 
attempt t o describe sentence production and c e r t a i n possible 
l i m i t a t i o n s t o i t . The model i s the r e s u l t of the a p p l i c a -
t i o n of computer data processing t o a kind of phrase 
s t r u c t u r e grammar. I n a sense i t i s an a c t i v a t e d grammar 
t h a t converts phrase markers i n t o sentences. Although the 
model i s mechanically sound i t cannot be a complete account 
of sentence production because the o r i g i n of phrase markers 
i s not explained. M i l l e r and Chomsky (1963) r e j e c t the 
model f o r several reasons, most of them v a l i d , but they 
are wrong t o say t h a t i t i m p l i e s t h a t phrase markers are 
constructed i n a top-to-bottom manner. This i s because 
the model describes how phrase markers are used t o make 
sentences, and not how phrase markers are constructed. 
hypothesis about sentence depth are i n t e r e s t i n g . The 
model produces sentences by the sequential a p p l i c a t i o n of 
the sets of generative r u l e s t h a t describe the s t r u c t u r e 
of those sentences. The model i s s t r i c t l y concerned w i t h 
phrase s t r u c t u r e grammar, meaning t h a t there are no t r a n s -
f o r m a t i o n a l r u l e s involved. A l l the r u l e s used i n the 
model e i t h e r describe a d i v i s i o n or a branching i n the 
phrase marker, or they s p e c i f y a l e x i c a l s u b s t i t u t i o n . 
The branchings are always binary as i n S NP + VP and 
VP -* V + NP, and t h i s i s very important f o r the model's 
opera t i o n . 
Despite i t s inadequacies the model and i t s r e l a t e d 
S 
NP VP 
Det N V NP 
Det N 
the man saw the boy 
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1. S -»• NP1 + VP 
2. - V Det 1 + N x 
3. Det x -> the 
4. N l ->- man 
5. VP -> V + NP2 
6. V -»- saw 
7. NP2 -> Det 2 + N 2 
8. Det 2 -> the 
9. N2 -> boy 
The operation of the model i s best explained w i t h 
the a i d of the sample phrase marker and set of r u l e s f o r 
the sentence 'the man saw the boy'. The r u l e s r e l a t e t o 
the phrase marker e i t h e r by s p e c i f y i n g a branching i n i t 
or a l e x i c a l s u b s t i t u t i o n . The r u l e s are l i s t e d i n the 
exact order i n which the model must use them i n order t o 
produce the sample sentence. Since sentences are produced 
i n r e a l time the order i n which l e x i c a l items are produced 
i s c r i t i c a l , t h e r e f o r e the model i s designed t o process 
those p a r t s of the phrase marker t h a t r e l a t e to the f i r s t 
item f i r s t . I n other words, the model must process the 
l e f t - m o s t branchings f i r s t and work through the branchings 
i n a s t r i c t l y l e f t - t o - r i g h t manner. The question which 
Yngve poses i s : What happens t o the right-hand branchings 
while the model i s processing the l e f t - h a n d ones? His 
answer i s to st o r e them i n a short-term memory u n t i l the 
model i s ready t o process them. Thus, t o produce the 
f i r s t l e x i c a l item of the sample sentence the model 
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processes S -> NP1 + VP. I t then takes up NP1 f o r imme-
d i a t e processing and puts VP i n short-term memory. Next 
the model processes NP1 •> Det-j^ + N^, t a k i n g up Det 1 and 
p u t t i n g N 1 i n the short-term memory. Then Det.^ ->• the 
i s processed and the f i r s t l e x i c a l item produced. Now 
the model r e t u r n s t o the l a s t branching, t h a t i s the l a s t 
symbol put i n short-term memory, and processes i t . I n 
t h i s case the l a s t symbol put i n was N^ so t h i s i s proc-
essed t o man and the next l e x i c a l item produced. Now the 
model goes back to the previous branching and takes VP 
out of short-term memory. This symbol i s processed i n 
the same way u n t i l a l l the l e x i c a l items have been pro-
duced and there are no symbols l e f t i n the memory. 
When a symbol i s put i n t o the short-term memory 
Yngve says i t i s l i k e s t o r i n g a commitment t o continue the 
processing along another branch. Thus, a f t e r S -> NP + VP 
i s used and VP i s stored i t i s l i k e s t o r i n g a commitment 
t o process and produce a p r e d i c a t e . Sentences vary i n the 
number of commitments or symbols t h a t have t o be stored 
during t h e i r p r oduction. The sample sentence requires the 
storage of two symbols a t most, and t h i s maximum occurs 
during the processing of the f i r s t l e x i c a l item. I n f a c t , 
the number of commitments t h a t have t o be stored at any 
one time i s p r e c i s e l y r e l a t e d t o the number of l e f t - h a n d 
branching nodes i n the phrase marker. I n the sample phrase 
marker there are two l e f t - b r a n c h i n g nodes, equivalent t o 
the r u l e s S •> NP1 + VP and NP1 -»• Det 1 + N1- The r e s t of 
the branchings are r i g h t branching because i n these the 
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subsequent branchings a l l occur on the right-hand branch. 
I t f o l l o w s t h a t the amount of short-term memory capacity 
required t o produce a sentence depends on the number of 
l e f t - b r a n c h i n g nodes i n i t s phrase marker. This means 
t h a t l e f t - b r a n c h i n g sentences are more complicated t o 
produce than r i g h t - b r a n c h i n g ones. So i f the model does 
represent human utterance production i t i s p r e d i c t e d t h a t 
n a t u r a l languages would avoid l e f t - b r a n c h i n g s t r u c t u r e s . 
Some n a t u r a l languages have more l e f t - b r a n c h i n g s t r u c t u r e s 
than others, but Yngve f i n d s t h a t i n English there i s such 
a tendency t o avoid l e f t - b r a n c h i n g s t r u c t u r e s . For example, 
instead of saying t h i s i s the malt t h a t the r a t t h a t the 
cat t h a t the dog worried k i l l e d ate, we say t h i s i s the 
~dbg t h a t w o r r i e d the cat t h a t k i l l e d the r a t t h a t ate the 
malt. 
Yngve r e f e r s t o the number of commitments t h a t have 
to be stored during the production of a l e x i c a l item as 
the depth of t h a t item. The more commitments involved the 
greater the depth. Expressed i n terms of depth i t i s 
pr e d i c t e d t h a t n a t u r a l languages avoid sentences w i t h high 
degrees of depth involved, and Yngve says t h a t t h i s i s 
tr u e of English. The research connected w i t h t h i s theory 
i s discussed i n the second chapter which concerns the 
a p p l i c a t i o n of the model to c h i l d r e n ' s utterance production. 
The model has been discussed enough f o r present purposes 
and now i t i s the t u r n of the ideas of Neal Johnson. 
Johnson (1965, 1966a, 1966b, 1968) has i n v e s t i g a t e d 
the r o l e of grammatical s t r u c t u r e i n the i m i t a t i o n of 
I 
sentences by a d u l t s . He has found t h a t the s t r u c t u r e s 
t h a t people make use of to l e a r n sentences show a strong 
resemblance t o phrase s t r u c t u r e grammar. He says t h a t 
h i s i n t e r p r e t a t i o n of phrase s t r u c t u r e grammar i s s i m i l a r 
t o Yngve's except he t a l k s about decoding steps r a t h e r 
than commitments. Whereas Yngve would say t h a t the pro-
duction of the f i r s t l e x i c a l item i n the sample sentence 
involves the storage of two commitments, Johnson would say 
t h a t i t involves two decoding operations. His evidence 
t h a t phrase s t r u c t u r e grammar i s in v o l v e d i n sentence 
l e a r n i n g and r e c a l l comes from the analysis of e r r o r s 
made i n r e c a l l . His analysis i n v o l v e s the computation of 
t r a n s i t i o n a l e r r o r p r o b a b i l i t i e s , which may be forward and 
backward. The forward t r a n s i t i o n a l e r r o r p r o b a b i l i t y i s 
based on the frequency ( i n a larg e sample of people) w i t h 
which a word i s r e c a l l e d i n c o r r e c t l y given t h a t the pre-
ceding word i s r e c a l l e d c o r r e c t l y . The backward t r a n s i -
t i o n a l e r r o r p r o b a b i l i t y i s based on the frequency w i t h 
which a word i s r e c a l l e d i n c o r r e c t l y given t h a t the f o l l o w 
ing word i s r e c a l l e d c o r r e c t l y . 
I f sentences are learned as t r a n s i t i o n s between 
words or as a sequence of associations between words the 
t r a n s i t i o n a l e r r o r p r o b a b i l i t i e s , forward and backward, 
should be roughly the same. This assumes t h a t the associa 
t i o n s or t r a n s i t i o n s between any p a i r of consecutive words 
i n a sentence i s as easy t o l e a r n as any other. I f , 
however, phrase s t r u c t u r e i s used i n l e a r n i n g sentences 
the t r a n s i t i o n a l e r r o r p r o b a b i l i t i e s w i l l not be equal. 
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Instead, t h e i r size should c o r r e l a t e w i t h the p a t t e r n of 
the phrase marker f o r a p a r t i c u l a r sentence. This i s 
because some words are more c l o s e l y r e l a t e d i n phrase 
s t r u c t u r e than others. For example, i n the phrase marker 
f o r 'the man saw the boy*, 'the' and 'man' are more 
c l o s e l y r e l a t e d than 'man' and 'saw' because the f i r s t 
p a i r are l i n k e d by one node or branching whereas the 
second p a i r are l i n k e d by two. One would p r e d i c t a higher 
t r a n s i t i o n a l e r r o r p r o b a b i l i t y f o r 'man' and 'saw' than 
f o r 'the' and 'man' and t h i s i s the k i n d of r e s u l t Johnson 
has found. There i s one q u a l i f i c a t i o n : the c o r r e l a t i o n 
between phrase s t r u c t u r e and t r a n s i t i o n a l e r r o r p r o b a b i l -
i t i e s only occurs f o r forward p r o b a b i l i t i e s . This f i n d i n g 
i s c o n s i s t e n t w i t h the temporal sequence of sentence 
c o n s t i t u e n t s . 
Yngve's model makes e x p l i c i t use of r u l e s t o pro-
duce sentences. I t i s a kind of a c t i v a t e d grammar. I t 
has been argued t h a t r u l e s represent i d e a l i s e d knowledge 
and t h a t r e a l knowledge i s perhaps b e t t e r thought of as 
associations w i t h v a r y i n g degrees of p r o b a b i l i t y . Thus 
the equivalent model of human utterance production would 
have p r o b a b i l i s t i c r a t h e r than o b l i g a t o r y connections, as 
Osgood (1963) suggested. Nevertheless, the use o f proba-
b i l i t y i s not meant t o suggest t h a t utterance production 
i s merely a r e f l e c t i o n of the s t a t i s t i c a l s t r u c t u r e of 
language. On the c o n t r a r y , i t i s meant t o suggest t h a t 
the whole system of connections between meaning and u t t e r -
ances i s p r o b a b i l i s t i c . 
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Yngve's model a l s o b r i ngs out another d i f f e r e n c e 
between grammars and models of utterance production. 
Osgood (1968:489) says t h a t grammars are a b s t r a c t from 
time whereas utterance production occurs i n time. The 
grammars p r i n t e d i n textbooks are c e r t a i n l y a b s t r a c t from 
time but a grammar i n t h i s form does not generate sen-
tences. Generative grammars are r e a l l y j u s t l i s t s of 
r u l e s which cannot generate anything without some device, 
be i t man or machine. Therefore, the c a p a c i t i e s of the 
device using a grammar w i l l to some extent determine the 
language produced by t h a t device and grammar. Osgood says 
t h a t t r a n s f o r m a t i o n a l grammar can generate a sentence with 
an i n d e f i n i t e degree of self-embedding. Now i t i s true 
t h a t we can imagine the grammar generating such a sentence 
but whether or not i t a c t u a l l y does so w i l l depend on the 
c a p a c i t i e s of the r e a l device using i t . 
I t i s important to note t h a t Johnson's observations 
apply to v e r b a l l e a r n i n g and a theory of v e r b a l l e a r n i n g 
i s not synonymous with a theory of utterance production. 
I t i s e a s i e r to study v e r b a l l e a r n i n g than utterance pro-
duction s i n c e i t i s e a s i e r to c o n t r o l the input i n t o the 
speaker when he i s l e a r n i n g than when he i s speaking 
spontaneously. T h i s i s because the input f o r spontaneous 
speech i s p a r t l y meaning and as an aspect of cognition 
t h i s i s not r e a d i l y observed and c o n t r o l l e d . However, many 
st u d i e s of v e r b a l l e a r n i n g have shown t h a t meaning i s an 
important f a c t o r i n t h i s , too. Marks and M i l l e r (1964) 
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found t h a t well-formed and meaningful s t r i n g s were learned 
most w e l l , w h i l e well-formed but anomalous s t r i n g s were 
learned a l i t t l e more r e a d i l y than i l l - f o r m e d s t r i n g s . 
T h e i r f i n d i n g s suggest t h a t a d u l t s have some knowledge of 
the s t r u c t u r e of language which they can make use of i n 
v e r b a l l e a r n i n g whether or not the m a t e r i a l i s meaningful. 
With c h i l d r e n the evidence i s l e s s c l e a r , p a r t l y because 
of the small amount of published r e s e a r c h on c h i l d r e n ' s 
i m i t a t i o n s of w e l l and i l l - f o r m e d sequences. 
There i s evidence t h a t both s i x year old and twelve 
year o l d c h i l d r e n can l e a r n meaningful s t r i n g s more r e a d i l y 
than s t r i n g s t h a t are meaningful but improbable (Vanevery 
and Rosenberg 1970). There i s a l s o evidence that, w i t h i n 
the age""range of three to f i v e y e a r s , c h i l d r e n make an 
i n c r e a s i n g use of well-formedness i n l e a r n i n g word s t r i n g s 
(Scholes 1969). David McNeill (1970:118) d i d an experiment 
with c h i l d r e n aged f i v e , s i x , seven, and e i g h t y e a r s . 
According to h i s r e s u l t s the younger c h i l d r e n learned 
meaningful s t r i n g s b e t t e r than anomalous s t r i n g s , and 
anomalous s t r i n g s b e t t e r than i l l - f o r m e d s t r i n g s . T h i s 
order was the same f o r a l l ages except t h a t the older 
c h i l d r e n learned the meaningful s t r i n g s much b e t t e r than 
the other two types. I t i s hard to know what to make of 
h i s r e s u l t s because the l e v e l of l e a r n i n g on the anomalous 
and i l l - f o r m e d s t r i n g s was very low, and because there was 
no i n c r e a s e i n l e a r n i n g for these with age. Some i n c r e a s e 
would be expected over four years as a r e f l e c t i o n of the 
general development of short-term memory. 
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Perhaps the most h e l p f u l experiment i s t h a t of 
Gamblin (1971) i n which he i n v e s t i g a t e d the i n f l u e n c e of 
age, short-term memory, meaningfulness and phrase s t r u c -
ture on sentence r e t e n t i o n . His s u b j e c t s were i n the 
n i n t h , tenth, eleventh, and t w e l f t h grades (fourteen 
through seventeen y e a r s ) . He used a probe l a t e n c y tech-
nique to evaluate the i n f l u e n c e of phrase s t r u c t u r e : the 
longer i t took s u b j e c t s to r e c a l l the word fo l l o w i n g the 
probe word given to them, the more complex and d i s t a n t 
the s y n t a c t i c r e l a t i o n s h i p between the words was assumed 
to be. As expected, sentence r e t e n t i o n v a r i e d with age, 
short-term memory, and meaningfulness. However, Gamblin 
found t h a t the r e s u l t s from the high short-term memory 
group r e f l e c t e d phrase s t r u c t u r e whereas those from the 
low short-term memory group di d not. He a l s o found t h a t 
the low short-term memory group was more i n f l u e n c e d by the 
meaningfulness of the m a t e r i a l , whereas the high group 
was more i n f l u e n c e d by i t s grammaticality. 
Johnson (19 68) d e s c r i b e s some r e s e a r c h by Matthews 
(1965) using the t r a n s i t i o n a l e r r o r p r o b a b i l i t y technique. 
Matthews examined the l i n g u i s t i c a b i l i t i e s of c h i l d r e n 
aged s i x through nine y e a r s , and he found a p o s i t i v e cor-
r e l a t i o n between c h i l d r e n ' s and a d u l t ' s t r a n s i t i o n a l e r r o r 
p r o b a b i l i t y p a t t e r n s t h a t i n c r e a s e d w i t h age. The cor-
r e l a t i o n a t nine years was 0.94 which suggests t h a t , i f 
the l e a r n i n g task i s easy enough, c h i l d r e n of t h i s age can 
l e a r n sentences i n the same way t h a t a d u l t s do. At s i x 
the c o r r e l a t i o n was 0.71. I n c o n t r a s t to the f i n d i n g s of 
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Vanevery and Rosenberg with the a n a l y s i s of t r a n s i t i o n a l 
e r r o r p r o b a b i l i t i e s at t h i s age t h i s l e v e l of c o r r e l a t i o n 
suggests t h a t the l e a r n i n g behaviour of s i x year olds 
does approximate t h a t of a d u l t s . Bearing i n mind Gamblin's 
fin d i n g s i t seems qu i t e p o s s i b l e t h a t the l e a r n i n g of 
v e r b a l m a t e r i a l by c h i l d r e n of any age w i l l r e f l e c t phrase 
s t r u c t u r e i f the task i s easy enough. Furthermore, i f the 
m a t e r i a l i s well-formed but anomalous there seems to be 
l e s s chance t h a t l e a r n i n g w i l l r e f l e c t phrase s t r u c t u r e 
than i f i t i s well-formed and meaningful, at any age. 
T h i s means t h a t the knowledge of l i n g u i s t i c s t r u c -
ture represented i n r e a l i s a t i o n r u l e s and i n phrase 
s t r u c t u r e or t r a n s f o r m a t i o n a l grammar i s r e q u i r e d to 
account f o r v e r b a l l e a r n i n g i n a d u l t s and c h i l d r e n . R e a l -
i s a t i o n r u l e s can account f o r the l e a r n i n g of s t r u c t u r e 
and meaning together, but when s t r u c t u r e i s learned with-
out meaning some kind of a b s t r a c t s t r u c t u r a l knowledge i s 
necessary. However, remembering sentences i s not the same 
as producing u t t e r a n c e s and the l i n g u i s t i c knowledge 
represented i n r e a l i s a t i o n r u l e s may be adequate to account 
for production s i n c e people u s u a l l y intend to produce 
meaningful u t t e r a n c e s . The l i n g u i s t who produces u t t e r -
ances l i k e ' c o l o u r l e s s green ideas s l e e p f u r i o u s l y ' behaves 
i n a way t h a t r e q u i r e s more than r e a l i s a t i o n r u l e s . So we 
should not f o r g e t that a d u l t s and perhaps c h i l d r e n as w e l l 
can produce anomalous but otherwise well-formed u t t e r a n c e s 
i f they want to. 
The l a t t e r p a r t of the i n t r o d u c t i o n has been con-
cerned with utterance production and the kinds of l i n g u i s t i c 
a b i l i t y r e q u i r e d to account f o r i t and v e r b a l l e a r n i n g . 
At the present time there are only two published models 
of utterance production that are more than j u s t ideas 
about i t . These two models d i f f e r c o n s i d e r a b l y . Yngve's 
model i s a phrase s t r u c t u r e or grammatical model which i s 
by no means a complete account of production. On the 
other hand S c h l e s i n g e r ' s model emphasizes the expression 
of meaning i n words. His model provides a simpler explana-
t i o n of the production of the two-word utter a n c e s of young 
c h i l d r e n than does t r a n s f o r m a t i o n a l grammar, but h i s ideas 
have y e t to be f u l l y developed or experimentally v a l i d a t e d . 
Yngve's hypothesis about sentence depth has been researched 
with some success and i t provides a strong hypothesis 
regarding the utterance production.of young c h i l d r e n who 
have s t r i c t l y l i m i t e d short-term memory. I f c h i l d r e n pro-
duce u t t e r a n c e s according to Yngve's model the complexity 
of t h e i r u t t e r a n c e s w i l l be s e v e r e l y l i m i t e d by t h e i r 
short-term memory c a p a c i t y . The next chapter deals with 
t h i s hypothesis. 
Chapter 2 
Experiment 1 - C h i l d r e n ' s R e p e t i t i o n of Sentences 
and the Depth Hypothesis 
I n t r o d u c t i o n 
I n the f i r s t chapter Yngve's (1960) model of sen-
tence production was described as a device f o r converting 
phrase markers i n t o sentences. I t was noted t h a t the 
model does not e x p l a i n the o r i g i n of phrase markers, only 
t h e i r conversion i n t o sentences, which means t h a t the 
model i s i n t e r e s t i n g but incomplete. M i l l e r and Chomsky 
(1963:474) c r i t i c i z e the model on s e v e r a l counts, one of 
which i s t h a t the model i m p l i e s t h a t phrase markers are 
produced i n a top-to-bottom fashion, with major c a t e g o r i e s 
l i k e NP and VP being s e l e c t e d before minor ones l i k e N and 
V. However, i t i s argued t h a t the model says nothing 
about the formation of phrase markers although i t c l e a r l y 
converts these i n t o sentences i n a top-to-bottom f a s h i o n . 
M i l l e r and Chomsky a l s o say t h a t the model i s a 
b e t t e r d e s c r i p t i o n of speaking than of hearing because of 
the kind of grammar i t i n v o l v e s . T h i s i s not s u r p r i s i n g 
because the model i s presented as an account of production 
and not of comprehension. M i l l e r and Chomsky make t h i s 
comment because i t i s t h e i r assumption t h a t the human 
speaker-hearer may be des c r i b e d as having one system of 
knowledge of l i n g u i s t i c s t r u c t u r e t h a t i s appl i e d i n the 
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v a r i o u s l i n g u i s t i c a b i l i t i e s , i n c l u d i n g comprehension 
and production. This assumption has been c r i t i c i z e d for 
i t s confusion of l i n g u i s t i c and p s y c h o l o g i c a l theory. 
From an a b s t r a c t l i n g u i s t i c p oint of view i t i s reason-
able to d e s c r i b e language as a system t h a t r e l a t e s u t t e r -
ances to t h e i r meanings. However, i t does not follow 
t h a t the p s y c h o l o g i c a l r e l a t i o n s h i p between u t t e r a n c e s 
and t h e i r meanings i s the same as what i s s a i d to be the 
most simple, e x p l i c i t and systematic l i n g u i s t i c d e s c r i p -
t i o n of the r e l a t i o n s h i p between the sentences of a l a n -
guage and t h e i r meanings. For example, i t does not follow 
t h a t the p s y c h o l o g i c a l process whereby people understand 
utterances i s e x a c t l y the r e v e r s e of the p s y c h o l o g i c a l 
process whereby they produce them. I n f a c t , there i s 
evidence to suggest t h a t comprehension i s not simply pro-
duction i n r e v e r s e . Therefore, from a p s y c h o l o g i c a l point 
of view, Yngve seems to be q u i t e j u s t i f i e d i n proposing a 
model for only production. 
There has a l s o been c r i t i c i s m of the way c e r t a i n 
sentences are d e s c r i b e d i n the grammar used by the model. 
For i n s t a n c e , co-ordinate c o n s t r u c t i o n s are a r b i t r a r i l y 
assigned a r i g h t - b r a n c h i n g s t r u c t u r e . A more s e r i o u s 
problem f o r the model i s the f a c t t h a t some n a t u r a l l a n -
guages have much more l e f t - b r a n c h i n g than E n g l i s h , f o r 
example T u r k i s h . According to the depth hypothesis 
n a t u r a l languages should tend to avoid l e f t - b r a n c h i n g , but 
t h i s i s c l e a r l y not t r u e . o f a l l of them. There has been 
l e s s c r i t i c i s m of the way i n which the model produces 
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sentences from a mechanical r a t h e r than a grammatical 
point of view. 
Yngve's hypothesis about the depth of sentences 
and the number of commitments involved i n sentence pro-
duction was desc r i b e d i n the f i r s t chapter. According to 
the hypothesis the production of every l e x i c a l item i n a 
sentence, except the l a s t one, e n t a i l s the storage i n a 
short-term memory of one or more commitments to process 
the r e s t of the phrase marker f o r that sentence. The 
number of commitments t h a t have to be stored during the 
production of an item i s c a l l e d the depth of t h a t item. 
And the depth of an item depends on the s t r u c t u r e , i n 
Yngve's kind of phrase s t r u c t u r e grammar, of the sentence 
i t belongs to. 
The c a p a c i t y of the model to produce sentences 
depends on t h e i r phrase s t r u c t u r e and the model's sh o r t -
term memory c a p a c i t y . I f the model i s able to s t o r e no 
more than, say, three commitments a t any one time i t can-
not properly produce sentences containing items with a 
depth g r e a t e r than three. Thus, the c a p a c i t y of the model 
to produce a sentence i s determined by the hi g h e s t degree 
of depth i n i t : even i f only one item has a degree of 
depth t h a t exceeds the model's short-term memory c a p a c i t y , 
the sentence i t belongs to cannot be properly produced. 
The h i g h e s t degree of depth i n a sentence i s here r e f e r r e d 
to as i t s maximum depth. An a l t e r n a t i v e measure of the 
productive complexity of sentences i s t h e i r mean depth. 
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To compute the mean depth of a sentence the depth of each 
c o n s t i t u e n t item i s worked out from examination of the 
sentence phrase marker. Then these depths are summed and 
the sum i s di v i d e d by the number of c o n s t i t u e n t items to 
y i e l d the mean depth. Most of the r e s e a r c h connected 
with the depth hypothesis has used mean depth r a t h e r than 
maximum depth as a measure of sentence productive complex-
i t y . The term productive complexity i s used r a t h e r 
l o o s e l y i n the t h e s i s to r e f e r to any f a c t o r or v a r i a b l e 
t h a t a f f e c t s the complexity of production. I t i s gener-
a l l y assumed t h a t utterances of g r e a t e r productive com-
p l e x i t y w i l l be harder to produce. 
Yngve's model produces sentences i n a h i e r a r c h i c a l 
manner. Evidence t h a t people process v e r b a l m a t e r i a l i n 
a h i e r a r c h i c a l manner i s considered to be weak evidence 
of the model's a p p l i c a b i l i t y to human utterance production. 
Strong evidence of the model's a p p l i c a b i l i t y to human 
utterance production can only come from the study of the 
i n f l u e n c e of depth on utterance production. There i s 
plenty of evidence of h i e r a r c h i c a l p r o c e s s i n g i n v e r b a l 
behaviour, f o r example, Mandler (196 9) found t h a t the 
pat t e r n s of r e c a l l of l i s t s of words were adequately 
de s c r i b e d by h i e r a r c h i c a l schemes. Furthermore, s t u d i e s 
of v e r b a l l e a r n i n g have shown t h a t t h i s i s s t r o n g l y 
i n f l u e n c e d by grammatical s t r u c t u r e ( M i l l e r and S e l f r i d g e 
1950; Marks and M i l l e r 1964; Mandler and Mandler 1964; 
E p s t e i n 1961). Grammatical s t r u c t u r e i s u s u a l l y organised 
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h i e r a r c h i c a l l y , and there i s evidence t h a t the s t r u c t u r e s 
people use i n l e a r n i n g sentences are t y p i c a l l y e q u i v a l e n t 
to phrase s t r u c t u r e grammar (Johnson 1965, 1966a, 1966b; 
H e r r i o t 1967; L e v e l t 1970). 
There have been s e v e r a l s t u d i e s of the depth 
hypothesis, and these have g e n e r a l l y shown t h a t sentence 
r e p e t i t i o n does vary with mean depth (Martin and Roberts 
1966; H e r r i o t 1968; Wearing 1970). However, the e f f e c t 
of depth has been found to i n t e r a c t with other aspects 
of sentence s t r u c t u r e , for example voice (Martin, Roberts, 
and C o l l i n s 1968). The e f f e c t of depth has not been out-
standing and t h i s i s p o s s i b l y because most r e s e a r c h e r s 
have used sentences with a maximum depth of not more than 
three or four. I n other words, a short-term memory ca p a c i t y 
of three or four u n i t s was u s u a l l y s u f f i c i e n t and t h i s i s 
w e l l w i t h i n the l i m i t of about seven u n i t s f o r human sh o r t -
term memory ( M i l l e r 1956). Moreover, s u b j e c t s may have 
repeated some sentences b e t t e r because t h e i r s t r u c t u r e 
was p r e f e r r e d i n some way, or j u s t used more of t e n . C l a r k 
and C l a r k (19 68) found such a s t r u c t u r a l preference i n 
t h e i r study of sentence l e a r n i n g . These authors found 
t h a t s u b j e c t s r e c a l l e d p a i r s of c l a u s e s b e t t e r when the 
order of the c l a u s e s corresponded with the temporal order 
of the events being described. 
P e r f e t t i (1969) found t h a t the depth of sentences 
was not as good a p r e d i c t o r of sentence r e t e n t i o n as 
l e x i c a l d e n s i t y . His concept of l e x i c a l d e n s i t y r e f e r s 
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to the proportion of nouns, verbs, a d j e c t i v e s , and adverbs 
i n a sentence. P e r f e t t i found that sentences with a 
higher proportion of these content words were r e t a i n e d 
l e s s w e l l than those with a lower proportion. 
Turning to the re s e a r c h done with c h i l d r e n , i t was 
shown by Fr e e d l e , Keeney, and Smith (19 70) t h a t the 
tendency of young c h i l d r e n to leave out funct i o n words 
when i m i t a t i n g sentences did not r e l a t e to mean depth, 
although i t did r e l a t e to grammaticality. Graham (1968) 
found t h a t the sentence r e c a l l of e d u c a t i o n a l l y subnormal 
c h i l d r e n c o r r e l a t e d with t h e i r short-term memory c a p a c i t y . 
Since both v a r i a b l e s are concerned with memory t h i s f i n d -
ing i s to be expected r e g a r d l e s s of Yngve's hypothesis. 
C a r l o t a Smith (1970) a l s o s t u d i e d sentence r e p e t i t i o n , 
though not with regard to depth, and she found t h a t t h i s 
was a f f e c t e d by the d i s t r i b u t i o n of content words i n the 
sentences. When content words occurred c l o s e together i n 
a sentence r e p e t i t i o n was reduced. Smith r e f e r s to t h i s 
c o n c entration of content words as t h e i r degree of compres-
s i o n . Though compression and l e x i c a l d e n s i t y do not r e f e r 
to the same c h a r a c t e r i s t i c they are both concerned with 
content words. 
There i s one c h a r a c t e r i s t i c of the r e s e a r c h of the 
depth hypothesis t h a t complicates i t s i n t e r p r e t a t i o n , and 
t h i s i s t h a t a l l the s t u d i e s have i n v e s t i g a t e d sentence 
r e p e t i t i o n r a t h e r than spontaneous utterance production. 
This i s important because the load on short-term memory 
w i l l g e n e r a l l y be much greate r i n sentence r e p e t i t i o n than 
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i n spontaneous utterance production. I n sentence r e p e t i -
t i o n s u b j e c t s w i l l not only have to s t o r e commitments, 
they w i l l a l s o have to remember the whole phrase marker 
for a sentence and probably i t s meaning as w e l l . I n 
spontaneous utterance production there should only be a 
need to s t o r e commitments because the phrase marker f o r 
a p a r t i c u l a r utterance i s , presumably, cre a t e d or stimu-
l a t e d by the meaning or content to be expressed i n the 
utterance. Moreover, the meaning or content of an u t t e r -
ance i s probably l i n k e d to and, to some extent, stimulated 
by the l i n g u i s t i c and n o n - l i n g u i s t i c context. T h i s d i f -
ference between r e p e t i t i o n and production i n load on 
memory could account f o r the i n f l u e n c e of l e x i c a l d e n s i t y 
and compression on r e p e t i t i o n . Since content words c a r r y 
more content or information, t h e i r load on memory w i l l 
be g r e a t e r . Therefore i t would be expected t h a t the 
proportion and d i s t r i b u t i o n of content words i n a sentence 
would have much to do with how w e l l t h a t sentence could be 
learned and r e c a l l e d . I n spontaneous utterance production, 
however, there should be nowhere near the same load on 
memory s i n c e t h i s behaviour w i l l be more d i r e c t l y and 
immediately r e l a t e d to the ongoing thought and context. 
Although there i s plenty of weak evidence f o r the 
a p p l i c a b i l i t y of the model to human utterance production, 
the strong evidence i s l e s s easy to f i n d . But the f a c t 
t h a t short-term memory c a p a c i t y has a c r u c i a l r o l e i n the 
model, and young c h i l d r e n have a much sm a l l e r short-term 
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memory c a p a c i t y than a d u l t s , means t h a t the depth 
hypothesis i s s t i l l worth e x p l o r i n g as an explanation of 
the l i m i t e d length and complexity of young c h i l d r e n ' s 
u t t e r a n c e s . The f i r s t experiment i n v e s t i g a t e s the sen-
tence r e p e t i t i o n and spontaneous utterance production of 
some preschool c h i l d r e n to see i f they do repeat and 
speak, as the model p r e d i c t s . 
According to the depth hypothesis, c h i l d r e n whose 
short-term memory c a p a c i t y i s l e s s than the maximum depth 
of a sentence should be unable to repeat or u t t e r t h at 
sentence completely. Assuming t h a t Yngve's model a p p l i e s 
to human utterance production, i t i s p r e d i c t e d t h a t those 
p a r t s of a sentence most l i k e l y to be omitted i n r e p e t i t i o n 
and spontaneous utterance w i l l be those with commitments 
stored f i r s t or l a s t , when more commitments are to be sto r e d 
than there i s c a p a c i t y f o r . According to the theory of 
memory proposed by Norman (1968), new items e n t e r i n g s h o r t -
term b u f f e r storage knock out the o l d e s t ones, so i t i s 
f u r t h e r p r e d i c t e d t h a t commitments stored f i r s t w i l l be 
l o s t f i r s t when the storage c a p a c i t y i s overloaded. 
I n t h i s experiment some preschool c h i l d r e n are 
given sentences to repeat t h a t vary i n mean and maximum 
depth. T h e i r spontaneous u t t e r a n c e s are a l s o recorded. 
T h e i r short-term memory c a p a c i t y i s measured and t h i s i s 
used to i n t e r p r e t the spontaneous u t t e r a n c e s and the 
r e p e t i t i o n s , to f i n d out i f the c h i l d r e n behaved according 
to the model and the depth hypothesis. The l i t e r a t u r e 
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contains reports on sentence r e p e t i t i o n , sentence r e c a l l , 
and sentence i m i t a t i o n , a l l r e f e r r i n g to s i m i l a r e x p e r i -
mental procedures. I n t h i s experiment the term sentence 
r e p e t i t i o n i s used, and i t means th a t a sentence i s 
spoken to the c h i l d and he i s asked to say i t back 
straightaway. 
Method 
Su b j e c t s : The s u b j e c t s were twelve preschool c h i l d r e n 
of mean age four years (S.D. 6 mos.), who were attending 
playgroup s e s s i o n s a t the Department of Psychology i n the 
U n i v e r s i t y of Durham. These c h i l d r e n came to the play-
group r e g u l a r l y and they were q u i t e f a m i l i a r with the 
experimenters and t h e i r equipment before r e s e a r c h was 
begun. 
Sentence R e p e t i t i o n T e s t : Three forms of sentence with 
mean depths 1.85, 1.28, and 0.85, and maximum depths 4, 
3, and 1, r e s p e c t i v e l y , were used. These three forms were 
represented i n a v a r i e t y of word sequences to c o n t r o l for 
word content and meaning as much as p o s s i b l e . The two 
forms of g r e a t e r depth included an a d v e r b i a l noun phrase, 
and the other form included a sequence of three a d j e c t i v e s . 
Three sample sentences are shown below, one f o r each form, 
and these three are matched i n word content. The phrase 
marker f o r each sentence i s drawn i n and the number below 
each word i n d i c a t e s the depth of t h a t word. The f i r s t 
word i n the f i r s t sentence i s 'the' and i t has a depth of 
two, which means that two commitments have to be s t o r e d 
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i n i t s production. I t has a depth of two because there 
are two branchings or nodes between the top of the phrase 
marker and i t . The next word 'very' has a depth of four. 
There are f i v e nodes between the top of the t r e e and 'very' 
but only four of these e n t a i l commitments or branchings to 
pa r t s of the t r e e not y e t produced. The next word ' w e l l ' 
a l s o has f i v e nodes between i t and the top of the t r e e , 
but only three of these e n t a i l commitments or branchings 
to p a r t s of the t r e e not y e t produced. Therefore, ' w e l l ' 
has a depth of t h r e e . 
Mean depth 1.85 
Maximum depth 4 
the very — well built houses are there 
Item depth 
Mean depth 1.2 8 
Maximum depth 3 
there are the vefy^ we'll built houses 
1 1 1 3 2 1 0 
Mean depth 0.85 
Maximum depth 1 
there are 
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The sentences were recorded on a tape recorder by 
the author who spoke a t a r a t e allowing c l e a r pronuncia-
t i o n of every word. The sentences were spoken with normal 
i n t o n a t i o n so t h a t they sounded l i k e normal language. 
Although i n t o n a t i o n could a f f e c t r e p e t i t i o n because the 
words w i l l not have the same s t r e s s i t was considered 
e s s e n t i a l to include i t because Scholes (1969) found t h a t 
young c h i l d r e n handled sentences without i n t o n a t i o n as 
s t r i n g s of unrelated words. 
These p a r t i c u l a r forms of sentence were used 
because they a l l have the same number of content words, 
and because these content words occur together i n a l l three 
forms. This means t h a t the three forms are e q u i v a l e n t i n 
t h e i r l e x i c a l d e n s i t y and t h e i r degree of compression. 
The sentences were presented according to a balanced 
design t h a t c o n t r o l l e d f o r order of p r e s e n t a t i o n of the 
d i f f e r e n t forms and sentence content. Each c h i l d attempted 
to repeat one sentence of each form, t h a t i s three sentences 
a l t o g e t h e r . The three sentences for each c h i l d were d i f -
f e r e n t or non-matching i n t h e i r word content. There were 
s i x d i f f e r e n t sentences f o r each word form and the whole 
eighteen sentences are given i n Appendix 1. The twelve 
s u b j e c t s were d i v i d e d i n t o s i x p a i r s and each p a i r attempted 
to repeat three of these eighteen sentences. Each p a i r were 
assigned to a d i f f e r e n t s e t of three sentences so t h a t a 
t o t a l of eighteen sentences was required f o r the s i x p a i r s . 
To ensure the c h i l d r e n ' s a t t e n t i o n f o r the main 
task a short dummy sentence was presented before the f i r s t 
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t e s t sentence. The c h i l d r e n were used to repeating material 
from a tape recorder, and before the experiment they were 
simply i n s t r u c t e d to l i s t e n c a r e f u l l y and repeat what they 
were about to hear. 
Short-term Memory T e s t : A f t e r the sentence r e p e t i t i o n 
t e s t , but not a t the same s e s s i o n , each c h i l d attempted a 
t e s t .of short-term memory. For t h i s t e s t twenty-eight 
verbs were taken from the Thorndike-Lorge (1944) l i s t s of 
most frequent words i n j u v e n i l e l i t e r a t u r e , and arranged 
i n seven s e t s of four words. Only one type of word was 
used i n order to minimise f a c i l i t a t i o n of r e c a l l by gram-
m a t i c a l s t r u c t u r e (Stanners 1969; E p s t e i n 1961), and verbs 
were used r a t h e r than nouns because there i s some evidence 
t h a t nouns are r e c a l l e d b e t t e r than other kinds of words. 
The words were randomly a s s o r t e d i n t o groups of four s i n c e 
i t was u n l i k e l y t h a t c h i l d r e n of t h i s age would be able to 
f u l l y repeat groups l a r g e r than t h i s . Then t h i s random 
assortment was ad j u s t e d so t h a t no group contained 
a c c o u s t i c a l l y s i m i l a r words because such s i m i l a r i t y could 
f a c i l i t a t e r e p e t i t i o n . The groups of words were then 
recorded on a tape recorder by the author, speaking a t a 
r a t e of approximately one word per second w i t h each word 
r e c e i v i n g the same amount of s t r e s s . The seven groups of 
four words are shown i n Appendix 1. 
The c h i l d r e n were i n s t r u c t e d to l i s t e n c a r e f u l l y and 
to repeat a l l the words they could remember. A dummy group 
of words was presented before the t e s t groups to a t t r a c t 
the c h i l d r e n ' s a t t e n t i o n , as was done with the sentence 
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r e p e t i t i o n t e s t . 
The c h i l d r e n were encouraged to t a l k during the 
experimental s e s s i o n s to help them accept the s i t u a t i o n 
and to b u i l d up samples of t h e i r spontaneous speech. T h i s 
a c a s s e t t e tape recorder and t r a n s c r i b e d afterwards. T h i s 
method was used throughout the r e s e a r c h whenever the 
c h i l d r e n ' s speech was to be observed. The uttera n c e s c o l -
l e c t e d during t h i s p a r t i c u l a r experiment were examined to 
determine t h e i r mean and maximum depths for comparison with 
t e s t r e s u l t s . 
Sentence R e p e t i t i o n and Short-Term Memory; Sentence r e p e t i 
t i o n was scored as the number of c o r r e c t words repeated i n 
the c o r r e c t order, and the mean scor e s f o r the group of 
twelve c h i l d r e n on the three forms are shown i n Table 1. 
Table 1; Sentence r e p e t i t i o n scores f o r sentences of 
three d i f f e r e n t depths (N=12). 
speech and t h e i r t e s t responses were recorded together on 
Re s u l t s 
Sentence Form 
Mean Depth Maximum Depth Mean Score 
1. 85 4 4.2 
1.28 3 4.0 
0. 85 1 5.1 
A two-way a n a l y s i s of v a r i a n c e , depth by i n d i v i d u a l s 
was a p p l i e d to the r e s u l t s . According to t h i s a n a l y s i s the 
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e f f e c t of depth was s i g n i f i c a n t (F=5.44, n^=2, "2=22 : f o r 
p=0.05, F=3.44). Then an a n a l y s i s of s e l e c t e d c o n t r a s t s 
was made i n the manner described by McNemar (1962:345). 
According to t h i s the r e p e t i t i o n of sentences of maximum 
depth four was s i g n i f i c a n t l y d i f f e r e n t from the r e p e t i t i o n 
of sentences of maximum depth one (t=2.99, 22 d.f.; p l e s s 
than 0.01). R e p e t i t i o n of sentences of maximum depth 
three was s i g n i f i c a n t l y d i f f e r e n t from r e p e t i t i o n of sen-
tences of maximum depth one (t=3.54, 22 d.f.; p l e s s than 
0.01). However, the r e p e t i t i o n s of the sentences of maxi-
mum depths three and four were not s i g n i f i c a n t l y d i f f e r e n t 
(t=0.54, 22 d . f . ) . 
The mean scores i n Table 1 do not c o r r e l a t e with 
degrees of depth very much: although sentences of l e a s t 
depth were repeated most w e l l sentences with maximum depths 
three and four were repeated almost e q u a l l y w e l l . Since 
these two forms of sentence d i f f e r e d from the other one i n 
the type of phrase included, i t looks as though phrase type 
was more i n f l u e n t i a l than depth. 
The next step i s to examine the p a t t e r n s of t r a n s i -
t i o n a l e r r o r p r o b a b i l i t i e s i n the three forms of sentence. 
T h i s w i l l show whether the c h i l d r e n were handling the sen-
tences as s t r i n g s of unrelated words or as s t r u c t u r e d 
sequences of words. When a d u l t s repeat s t r i n g s of un r e l a t e d 
words the r e s u l t s t y p i c a l l y show a s e r i a l order e f f e c t , with 
words a t the ends of the s t r i n g s being repeated more often 
than those i n the middle. When the word s t r i n g s have gram-
m a t i c a l s t r u c t u r e there i s no simple s e r i a l order e f f e c t 
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and the p a t t e r n of r e p e t i t i o n tends to r e f l e c t t h i s 
s t r u c t u r e according to the a n a l y s i s of t r a n s i t i o n a l e r r o r 
p r o b a b i l i t i e s . 
I f the c h i l d r e n ' s r e p e t i t i o n of s t r i n g s of unrelated 
words r e f l e c t s a s e r i a l order e f f e c t t h i s may be observed 
i n the short-term memory t e s t . Therefore, the r e s u l t s of 
t h i s t e s t are presented next, before the d i s c u s s i o n of 
sentence r e p e t i t i o n p a t t e r n s . The short-term memory t e s t 
was scored as the number of words c o r r e c t l y repeated 
r e g a r d l e s s of order, although i t should be noted t h a t the 
order of p r e s e n t a t i o n was c l o s e l y followed. The mean number 
of words c o r r e c t l y repeated f o r the group of twelve c h i l d r e n 
was 2.01 words (S.D. 0.78). The p a t t e r n of r e p e t i t i o n of 
these words does show a s e r i a l order e f f e c t , with the end 
words being repeated more often than the second word, and 
the l a s t word being repeated more often than the f i r s t . 
T h i s d i f f e r e n c e between the end words i s expected and i t 
r e f l e c t s the f a c t t h a t four c h i l d r e n , whose mean scores 
were l e s s two words, never repeated the f i r s t two words of 
any group of four. 
Some c o r r e l a t i o n s were c a l c u l a t e d and there was 
found to be a rank c o r r e l a t i o n of +0.18 between short-term 
memory t e s t score and age, and one of +0.52 between sentence 
r e p e t i t i o n score and age. These c o r r e l a t i o n s were not 
s i g n i f i c a n t but then the age range and sample s i z e are both 
s m a l l . There was a c o r r e l a t i o n of +0.77 between scores on 
two t e s t s , and t h i s was s i g n i f i c a n t ( t t e s t : t=3.5, 10 d.f.; 
p l e s s than 0.01). A s i g n i f i c a n t c o r r e l a t i o n between the 
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t e s t s was expected s i n c e they both measure aspects of 
short-term memory. 
Returning to sentence r e p e t i t i o n the f i r s t point to 
note i s t h a t the mean scores f o r t h i s are g r e a t e r than the 
mean score on the memory t e s t . The sentences contained 
seven words whereas the groups only had four, but t h i s 
should make l i t t l e d i f f e r e n c e because the l i m i t to s h o r t -
term memory f o r s t r i n g s of unr e l a t e d words i s not a propor-
t i o n of the number of items presented. I n f a c t , one would 
expect a s t r i n g of seven u n r e l a t e d words to overwhelm some 
c h i l d r e n so that, i f anything, the mean score f o r seven 
u n r e l a t e d words might be l e s s than that f o r four. There-
fore, the f a c t t h a t the mean scores f o r sentence r e p e t i t i o n 
are g r e a t e r i n d i c a t e s t h a t the c h i l d r e n were making use of 
s t r u c t u r e to some ext e n t . 
Table 2 shows the frequences of r e p e t i t i o n of con-
s t i t u e n t words and the forward t r a n s i t i o n a l e r r o r proba-
b i l i t i e s between adj a c e n t words, f o r each of the three forms 
of sentence used i n the sentence r e p e t i t i o n t e s t . I n t h i s 
i n s t a n c e the forward t r a n s i t i o n a l e r r o r p r o b a b i l i t y i s 
defined as the frequency with which a word i s i n c o r r e c t l y 
repeated given t h a t the preceding word was c o r r e c t l y 
repeated. Johnson (1965) found t h a t these p r o b a b i l i t i e s 
vary i n the r e s u l t s of sentence r e p e t i t i o n by a d u l t s i n a 
way t h a t r e f l e c t s sentence phrase s t r u c t u r e . For example, 
the g r e a t e s t t r a n s i t i o n a l e r r o r p r o b a b i l i t y (TEP) u s u a l l y 
occurs a t the s u b j e c t - p r e d i c a t e boundary which i s the major 
boundary i n phrase s t r u c t u r e grammar. Furthermore, Johnson 
found t h a t the forward TEP v a r i e d with the l e v e l of the 
node or branching r e l a t i n g consecutive words so t h a t the 
higher the branching i n the phrase s t r u c t u r e the g r e a t e r 
the forward TEP was. 
Table 2: Histograms f o r frequency of word r e p e t i t i o n , and 
forward t r a n s i t i o n a l e r r o r p r o b a b i l i t i e s (TEP) f o r 
sentences of mean depths 1. 85, 1.28, and 0.85 (N=12) . 
1.85 12-
10- T r 1 
Frequency 8- i 1 
6 - , 1 
of 4-
2-
R e p e t i t i o n 0—' ' ' * I ' ' 
(. THE . VERY . WELL . BUILT . HOUSES . ARE . THERE .) 
T r a n s i t i o n 1 2 3 4 5 6 







Re p e t i t i o n 0 
T r a n s i t i o n 
TEP 
(.THERE. ARE . THE . LOVELY. OLD . STONE . HOUSES.) 
1 2 3 4 5 6 
0.11* 0.25 0.14 0.33 0.17 0.00 
(.THERE . ARE . THE . VERY . WELL . BUILT . HOUSES.) 
1 2 3 4 5 6 







R e p e t i t i o n 0— 
T r a n s i t i o n 
TEP 
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I n Table 2 the t r a n s i t i o n s are numbered from one to 
s i x , and below each t r a n s i t i o n i s given the forward TEP f o r 
tha t t r a n s i t i o n (there are seven words i n each sentence and 
ther e f o r e s i x t r a n s i t i o n s ) . The t r a n s i t i o n t h a t marks the 
highest l e v e l of branching i n the sentence phrase marker i s 
l a b e l l e d with an a s t e r i s k . I n none of the sentence forms 
i s the TEP a t t h i s t r a n s i t i o n g r e a t e r than the others. Each 
sentence form has s i x t r a n s i t i o n s v a rying i n the l e v e l of 
s t r u c t u r a l r e l a t i o n s h i p they r e f l e c t . For each form i t i s 
p o s s i b l e to draw up a mean TEP f o r the three t r a n s i t i o n s 
corresponding to the three h i g h e s t l e v e l s of s t r u c t u r a l r e l a -
t i o n s h i p , and a mean TEP f o r the three t r a n s i t i o n s c o r r e s -
ponding to the three lowest l e v e l s of s t r u c t u r a l r e l a t i o n s h i p . 
I f the forward TEP 1s r e f l e c t phrase s t r u c t u r e the mean TEP's 
for the three higher l e v e l t r a n s i t i o n s should be consistently 
g r e a t e r than the mean TEP's f o r the three lower l e v e l t r a n s i -
t i o n s . Table 3 shows the high and low mean TEP's f o r the 
three forms of sentence, and the high l e v e l TEP's are not 
c o n s i s t e n t l y g r e a t e r than the low l e v e l TEP's. Therefore, 
the TEP a n a l y s i s does not demonstrate the use of phrase 
s t r u c t u r e . 
Table 3; Mean t r a n s i t i o n a l p r o b a b i l i t i e s for the three 
higher l e v e l and the three lower l e v e l t r a n s i t i o n s 
i n sentences of mean depth 1.85, 1.28, and 0.85. 
Sentence 
Mean Depth 
High L e v e l 
T r a n s i t i o n s 
Low L e v e l 
T r a n s i t i o n s 
1. 85 0.17 0.17 
1. 28 0.15 0.15 
0. 85 0.17 0.36 
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The histograms i n Table 2 do not show any c o n s i s -
t e n t s e r i a l order e f f e c t , except t h a t the l a s t word i n a l l 
three forms was repeated most often. However, i n the 
forms of mean depth 1.28 and 0.85 the l a s t word was a 
noun. I n the form of mean depth 1.85 the f i f t h word, a 
noun, i s repeated as w e l l as the l a s t word which i s not a 
noun. The s u p e r i o r r e p e t i t i o n of the nouns i n t h i s case 
suggests t h a t the s u p e r i o r r e p e t i t i o n of the l a s t words 
i n the other two forms was p a r t l y a consequence of t h e i r 
being nouns. 
To i n v e s t i g a t e the p a t t e r n of r e p e t i t i o n of the 
three forms a three-way a n a l y s i s of v a r i a n c e was c a r r i e d 
out w ith the v a r i a b l e s being depth, s e r i a l p o s i t i o n , and 
i n d i v i d u a l s . The r e s u l t s of the a n a l y s i s are given i n 
s t a t i s t i c a l Appendix 1. According to the a n a l y s i s depth 
had a s i g n i f i c a n t i n f l u e n c e on r e p e t i t i o n and so did 
s e r i a l p o s i t i o n . There was a l s o a s i g n i f i c a n t degree of 
i n t e r a c t i o n between depth and s e r i a l p o s i t i o n . These 
r e s u l t s show t h a t r e p e t i t i o n v a r i e d with sentence form 
and t h e r e f o r e with depth as i t d i d according to the f i r s t 
a n a l y s i s . The s e r i a l p o s i t i o n e f f e c t means t h a t the words 
i n the seven sentence p o s i t i o n s were not repeated e q u a l l y 
f requently. The h i g h l y s i g n i f i c a n t i n t e r a c t i o n e f f e c t 
means that the p a t t e r n of r e p e t i t i o n was i n f l u e n c e d by 
sentence form, and t h e r e f o r e depth presumably. An i n t e r -
a c t i o n e f f e c t would be expected i f depth was i n f l u e n c i n g 
r e p e t i t i o n s i n c e the three sentence forms have d i f f e r e n t 
d i s t r i b u t i o n s or p a t t e r n s of depth. 
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The three sentence forms a l l have a five-word 
phrase. Two have an a d v e r b i a l phrase (e.g. the very w e l l 
b u i l t houses) and the other has an a d j e c t i v a l phrase 
(e.g. the l o v e l y o l d stone houses). Observation of the 
histograms i n Table 2 suggests t h a t these five-word phrases 
were repeated i n a s i m i l a r way. The nouns a t the begin-
nings and ends of the phrases were repeated very frequently 
in a l l three forms, and the second words in the phrases tended to 
be repeated more frequently than the other remaining words. 
To evaluate t h i s s i m i l a r i t y a f u r t h e r three-way a n a l y s i s 
of v a r i a n c e was c a r r i e d out using the five-word phrases 
only. Once again depth showed a s i g n i f i c a n t e f f e c t and 
so did s e r i a l p o s i t i o n , and there was a s i g n f i c a n t i n t e r -
a c t i o n between these main e f f e c t s . The r e s u l t s of t h i s 
a n a l y s i s are given i n s t a t i s t i c a l Appendix 2. The f a c t 
t h a t there i s a s i g n i f i c a n t i n t e r a c t i o n e f f e c t again 
i n d i c a t e s t h a t the s i m i l a r i t y of r e p e t i t i o n of the three 
forms was not t h a t g r e a t . Yet the e f f e c t of s e r i a l 
p o s i t i o n i s much more s i g n i f i c a n t i n the second a n a l y s i s 
which suggests t h a t there was g r e a t e r s i m i l a r i t y i n the 
p a t t e r n s of r e p e t i t i o n of the five-word phrases than i n 
those of the whole sentences. The d i f f e r e n c e i n e f f e c t of 
s e r i a l p o s i t i o n can be a s s e s s e d using the F r a t i o of the 
two v a r i a n c e estimates, one from each a n a l y s i s . T h i s F 
r a t i o i s not s i g n i f i c a n t so the d i f f e r e n c e i n the e f f e c t 
of s e r i a l p o s i t i o n could have occurred by chance. There-
fore, there i s no c o n c l u s i v e evidence that the five-word 
phrases were repeated i n a s i m i l a r f a s h i o n . Indeed, there 
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i s evidence t h a t the c h i l d r e n did not repeat the 
a d j e c t i v a l phrase i n the same way as the a d v e r b i a l 
phrases. The a d v e r b i a l phrases have an adverb of degree 
(e.g. v e r y ) , then an adverb of manner (e.g. w e l l ) , and 
then a p a s t p a r t i c i p l e (e.g. b u i l t ) . The a d j e c t i v a l 
phrases have three a d j e c t i v e s i n these p o s i t i o n s . I f the 
middle a d j e c t i v e s are omitted from the a d j e c t i v a l phrases, 
the grammaticality of the phrases i s not a f f e c t e d (e.g. 
l o v e l y - stone houses). I f the words i n the middle p o s i -
t i o n i n the a d v e r b i a l phrases are omitted, the r e s u l t s are 
ungrammatical (e.g. very - b u i l t houses). Now three c h i l -
dren omitted the middle a d j e c t i v e but repeated the other 
two, but no c h i l d omitted the second adverb but repeated 
the f i r s t adverb and the p a r t i c i p l e . Since the c h i l d r e n 
had twice as many a d v e r b i a l phrases as a d j e c t i v a l phrases 
to repeat, t h i s d i f f e r e n c e i n p a t t e r n of r e p e t i t i o n i s 
perhaps g r e a t enough to suggest t h a t t h e i r r e p e t i t i o n was 
i n f l u e n c e d by grammatical s t r u c t u r e to some extent. 
To sum up, there i s d e f i n i t e evidence t h a t the 
c h i l d r e n did not repeat the sentences as s t r i n g s of 
u n r e l a t e d words, so conversely, they appear to have made 
use of grammatical s t r u c t u r e . On the other hand the TEP 
p a t t e r n s did not r e f l e c t phrase s t r u c t u r e which suggests 
t h a t r e p e t i t i o n was not aided by grammatical s t r u c t u r e . 
However, i t only suggests t h i s and does not prove i t . 
Indeed, the r e s e a r c h i n t o the i n f l u e n c e of grammatical 
s t r u c t u r e on c h i l d r e n ' s v e r b a l l e a r n i n g , mentioned i n the 
f i r s t chapter, would confirm t h a t grammatical s t r u c t u r e can 
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i n f l u e n c e l e a r n i n g without t h i s i n f l u e n c e being apparent 
i n TEP p a t t e r n s . O v e r a l l i t appears l i k e l y t h a t the 
c h i l d r e n did make use of grammatical s t r u c t u r e i n t h e i r 
r e p e t i t i o n of sentences. 
The next step i s to f i n d out i f the p a t t e r n s of 
e r r o r s i n sentence r e p e t i t i o n are as p r e d i c t e d by the 
depth hypothesis. I t was p r e d i c t e d t h a t when the number 
of commitments to be s t o r e d i s g r e a t e r than the short-term 
memory c a p a c i t y a v a i l a b l e , those p a r t s of the sentences 
w i t h commitments sto r e d f i r s t would be omitted as t h e i r 
commitments would be the f i r s t ones to be l o s t from s h o r t -
term memory. I n the sentences of maximum depth four the 
c r i t i c a l p a r t of the sentence i s the l a s t two words, and 
i n t he - sentences of maximum depth three the c r i t i c a l p a r t 
of the sentence i s the l a s t word. I n n e i t h e r sentence 
form do these c r i t i c a l p a r t s appear to have been omitted 
i n the way p r e d i c t e d . 
Another way of exploring the depth hypothesis i s 
to compare the r e p e t i t i o n s of the l a s t three words i n the 
sentences of mean depths 1.28 and 0.85. I n the sentences 
of mean depth 1.28 three commitments have to be stored 
while the fourth word (e.g. very) i s being produced. I n 
comparison, i n the sentences of mean depth 0.85 only one 
commitment has to be stored during the production of the 
f o u r t h word (e.g. l o v e l y ) . I f depth does a f f e c t r e p e t i t i o n 
the l a s t three words of the 1.2 8 sentences should be 
omitted more frequently than the same three words i n the 
0.8 5 sentences. Once again i t i s p r e d i c t e d t h a t those 
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words with commitments stored f i r s t w i l l be more l i k e l y 
to be omitted, and t h i s p r e d i c t i o n i s not confirmed 
because the l a s t words i n these two forms were repeated 
almost e q u a l l y f r e q u e n t l y . The f i f t h words were a l s o 
almost e q u a l l y frequently omitted, and the s i x t h words are 
the only ones that are l i k e l y to y i e l d a s i g n i f i c a n t d i f -
ference i n the p r e d i c t e d d i r e c t i o n . Given the general l a c k 
of support f o r the depth hypothesis i t i s considered 
u n l i k e l y t h a t t h i s one d i f f e r e n c e r e s u l t s from depth and 
not from the f a c t t h a t one form i s a d v e r b i a l and the other 
a d j e c t i v a l . 
Spontaneous Speech: The c h i l d r e n ' s spontaneous speech was 
examined to see i f the e f f e c t s of depth were apparent i n 
t h i s . I f c h i l d r e n are r e s t r i c t e d by short-term memory i n 
the depth of utterance they can produce there should be 
some correspondence between utterance depth and short-term 
memory s c o r e . Since most of the uttera n c e s c o l l e c t e d were 
of minimal depth without any such correspondence t h i s 
i n v e s t i g a t i o n y i e l d s no evidence to support the hypothesis. 
However, i t was not i c e d t h a t many of the u t t e r a n c e s 
c o l l e c t e d were not complete sentences, which means t h a t 
other f a c t o r s besides depth and short-term memory c a p a c i t y 
were a f f e c t i n g the form of u t t e r a n c e s . I n most cases the 
way i n which the uttera n c e s were incomplete c o n s t i t u t e d the 
ordinary e l l i p s i s t h a t i s common i n everyday c o n v e r s a t i o n . 
One c h i l d whose speech could be described as t e l e -
graphic had a mean score of 1.7 words on the short-term 
memory t e s t , but the words l a c k i n g from h i s u t t e r a n c e s were 
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not s y s t e m a t i c a l l y r e l a t e d to depth. This f i n d i n g c o r r e s -
ponds with the experiment of F r e e d l e e t a l . (1970) which 
showed t h a t c h i l d r e n ' s omission of some function words i n 
sentence r e p e t i t i o n was not a functi o n of mean depth. 
From the opposite point of view, there were a few c l e a r 
cases of c h i l d r e n producing u t t e r a n c e s the maximum depths 
of which were g r e a t e r than t h e i r short-term memory c a p a c i t y , 
as measured by the t e s t . An example of t h i s i s the c h i l d 
who had a mean score of 2.14 words and who s a i d one of 
those l i t t l e boys who i s very naughty ate a l l . Even i f 
'one o f i s taken to be one l e x i c a l item, t h i s utterance 
s t i l l e n t a i l s the storage of three commitments three times 
according to the depth hypothesis. 
D i s c u s s i o n and Conclusion 
The c o r r e l a t i o n between short-term memory and sen-
tence r e p e t i t i o n matches Graham's f i n d i n g s with education-
a l l y subnormal c h i l d r e n . As both t a s k s i n v o l v e memory a 
s i g n i f i c a n t c o r r e l a t i o n was to be expected. Yngve's model 
of utterance production would p r e d i c t a very high c o r r e l a -
t i o n between short-term memory and sentence r e p e t i t i o n , 
but the c o r r e l a t i o n between them found i n t h i s r e s e a r c h 
does not appear to be a consequence of depth. 
Although the sentence form with l e a s t mean and maxi-
mum depth was repeated best, the l a c k of d i f f e r e n c e between 
the other two forms suggests t h a t the experimental e f f e c t 
was a r e s u l t of the d i f f e r e n c e between the a d v e r b i a l and 
a d j e c t i v a l c o n s t r u c t i o n s used and not depth. The a d v e r b i a l 
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forms were repeated l e s s w e l l than the a d j e c t i v a l form. 
I n connection with t h i s i t i s noted that the adverbs of 
q u a l i t y were often changed i n t o t h e i r corresponding 
a d j e c t i v e s , for example, ' n i c e l y ' was often changed to 
'nice'. The p a r t i c i p l e s i n the a d v e r b i a l forms were a l s o 
changed, u s u a l l y i n t o s i m i l a r sounding words and fr e q u e n t l y 
into a d j e c t i v e s . For example, ' b u i l t ' was sometimes 
repeated as 'big'. ' B u i l t ' was a l s o one word t h a t was 
moved i n r e p e t i t i o n to produce '. . . houses were b u i l t 
t h e r e ' . T h i s behaviour confirms t h a t the a d v e r b i a l con-
s t r u c t i o n was more d i f f i c u l t f o r the c h i l d r e n to handle 
than the a d j e c t i v a l one. 
I f the sentences had been repeated as s t r i n g s of 
unrelated words i t would have been u n l i k e l y t h a t the pat-
t e r n of e r r o r s would r e f l e c t depth. Although the forward 
t r a n s i t i o n a l e r r o r p r o b a b i l i t i e s did not form a p a t t e r n 
corresponding with sentence phrase s t r u c t u r e , there was 
adequate evidence t h a t the sentences were not handled as 
s t r i n g s of u n r e l a t e d words. But the p a t t e r n s of e r r o r and 
omission i n r e p e t i t i o n d id not g e n e r a l l y support the depth 
hypothesis. However, there i s some evidence to support 
the hypothesis: only one c h i l d w ith a mean short-term 
memory score of 3.28 words repeated c o r r e c t l y and completely 
the sentence form with a maximum depth of four; and the 
three c h i l d r e n who repeated the sentence form with a maxi-
mum depth of three c o r r e c t l y and completely were the only 
ones with mean memory t e s t scores g r e a t e r than three words. 
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Yet t h i s evidence l o s e s weight because only four c h i l d r e n 
were able to repeat the sentence form with a maximum depth 
of one c o r r e c t l y and completely, but no c h i l d had a mean 
memory t e s t score of l e s s than one word. Therefore, i t i s 
concluded t h a t the c o r r e l a t i o n between short-term memory 
and sentence r e p e t i t i o n merely r e p r e s e n t s the c o r r e l a t i o n 
to be expected between two t e s t s of memory, and t h a t the 
way i n which grammatical s t r u c t u r e was involved i n r e p e t i -
t i o n was not l i k e the way grammatical s t r u c t u r e i s proc-
essed i n Yngve's model. 
The spontaneous speech data were l e s s v a luable than 
had been a n t i c i p a t e d i n the sense t h a t most of the u t t e r -
ances were of minimal depth. This p a t t e r n of behaviour 
could and presumably does r e f l e c t choice of utterance 
s t r u c t u r e , f o r there i s no apparent o b l i g a t i o n t h a t c h i l -
dren should produce utterances of the g r e a t e s t degree of 
depth allowed by t h e i r short-term memory c a p a c i t y . Some 
t e l e g r a p h i c u t t e r a n c e s were c o l l e c t e d but depth was not 
able to account f o r t h e i r t e l e g r a p h i c s t r u c t u r e . F u r t h e r -
more, some c h i l d r e n produced u t t e r a n c e s of gr e a t e r depth 
than was to be expected from t h e i r short-term memory 
cap a c i t y . Therefore, on balance, the spontaneous speech 
data did not support the depth hypothesis. 
The general conclusion t h a t Yngve's model of sen-
tence production i s not a p p l i c a b l e to human speech confirms 
a s i m i l a r c o n c l usion by P e r f e t t i and Goodman (1971). They 
performed an experiment s i m i l a r to the present one i n which 
they t e s t e d the a b i l i t y of a d u l t s to repeat sentences with 
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a maximum depth g r e a t enough to overload a d u l t short-term 
memory c a p a c i t y . They found t h a t r e p e t i t i o n was not 
l i m i t e d i n the way p r e d i c t e d by the model and i t s r e l a t e d 
depth hypothesis. 
Although short-term memory probably l i m i t s the 
c h i l d ' s perception of language and th e r e f o r e i t s under-
standing and l e a r n i n g of language, i t i s not c l e a r how 
e l s e short-term memory might be involved i n and i n f l u e n c e 
the production of u t t e r a n c e s . Wootton, Masiand and Case 
(196 8) found evidence that delayed language development 
i s a s s o c i a t e d with reduced immediate memory for d i g i t s , 
and i f short-term memory i s d i r e c t l y involved i n produc-
t i o n , u t terance length and complexity should advance w i t h 
short-term memory. I n t h i s r e s e a r c h there was a s i g n i f i c a n t 
c o r r e l a t i o n between short-term memory f o r words and sen-
tence r e p e t i t i o n , but some c h i l d r e n who only repeated one 
or two words from the sentences were q u i t e able to u t t e r 
f u l l sentences of much g r e a t e r length than t h i s . T h i s 
observation i s i n c o n s i s t e n t with the f i n d i n g t h a t the 
grammatical s t r u c t u r e of c h i l d r e n ' s i m i t a t i o n s i s the same 
as t h a t of t h e i r spontaneous speech, but of course a d u l t s 
can speak utte r a n c e s of much g r e a t e r length than they can 
remember on the b a s i s of one t r i a l . 
Some r e c e n t r e s e a r c h shows t h a t f a m i l i a r i t y i s 
important and th a t c h i l d r e n pick out the content words they 
know r a t h e r than l o s e or omit the fu n c t i o n words because 
of some processing l i m i t a t i o n (Scholes 1970; Smith 1970). 
I n t h i s experiment nouns were repeated i n sentences more 
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frequently than any other kind of word, and even allowing 
for t h e i r t e r m i n a l p o s i t i o n i t looks as though they were 
s e l e c t i v e l y processed. 
The term t e l e g r a p h i c i m p l i e s t h a t the c h i l d omits, 
or f a i l s to produce c e r t a i n words i n h i s speech as though 
some kind of f i l t e r i s operating. Yet there i s now some 
evidence to suggest t h a t the c h i l d does not say c e r t a i n 
words because he does not f u l l y a ppreciate t h e i r meaning 
or because he i s i n the process of l e a r n i n g to speak them. 
Transformational grammar co n t r i b u t e s to the idea t h a t 
young c h i l d r e n omit p a r t s of sentences because i t i s based 
on the sentence as the fundamental u n i t of language. This 
means t h a t u t t e r a n c e s t h a t are not complete sentences have 
to be derived from f u l l sentences by d e l e t i o n transformations 
i n the grammar, as i n the work of Bloom (1970). I n c o n t r a s t , 
S c h l e s i n g e r ' s theory lends i t s e l f to the production of both 
incomplete and complete sentences because i n h i s theory 
utterances are b u i l t up from meaning using r e a l i s a t i o n 
r u l e s . The f a c t t h a t both a d u l t s and c h i l d r e n use incom-
p l e t e sentence u t t e r a n c e s so r e a d i l y and so often i n d i c a t e s 
t h a t S c h l e s i n g e r ' s theory has more promise as a d e s c r i p t i o n 
of human utterance production than t r a n s f o r m a t i o n a l grammar. 
In S c h l e s i n g e r ' s theory the i n d i v i d u a l i s f r e e to s e l e c t 
those p a r t s of h i s thoughts and perceptions that he wishes 
to express i n words, and to produce an appropriate u t t e r -
ance whether t h i s be one word or a long sentence. There 
i s no o b l i g a t i o n to produce a l l u t t e r a n c e s v i a complete 
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sentences as would appear to be the case i n a theory of 
production based on tr a n s f o r m a t i o n a l grammar. 
I t was noted t h a t many of the spontaneous u t t e r -
ances c o l l e c t e d i n t h i s experiment were incomplete sen-
tences, u s u a l l y the e l l i p t i c forms common i n everyday 
conversation. The next chapter deals with the production 
of such forms and i t i n v e s t i g a t e s t h e i r r e l a t i v e produc-
t i v e complexity as a way of f i n d i n g out which theory i s 
more appropriate, t r a n s f o r m a t i o n a l grammar or S c h l e s i n g e r ' 
theory of utterance production. 
Chapter 3 
Experiments 2 and 3 - Utterance S t r u c t u r e , Productive 
Complexity, and Discourse Agreement 
General I n t r o d u c t i o n 
The f i r s t experiment i n v e s t i g a t e d the hypothesis 
that the productive complexity of u t t e r a n c e s depends on 
t h e i r depth and the short-term memory c a p a c i t y required 
to handle t h a t depth. I t was concluded t h a t utterance 
depth i s not a good p r e d i c t o r of productive complexity, 
and t h a t Yngve's model of sentence production does not 
apply to human utterance pro.duction. 
I n the c o n c l u s i o n of the l a s t chapter i t was noted 
that the c h i l d r e n used i n the f i r s t experiment produced 
many incomplete sentences i n t h e i r spontaneous speech. 
Most of the u t t e r a n c e s were incomplete by way of e l l i p s i s 
but some were incomplete because they lacked c e r t a i n 
f u n c t i o n words, u s u a l l y d e f i n i t e or i n d e f i n i t e a r t i c l e s . 
E l l i p s i s i s a l s o common i n a d u l t conversation. 
I t was argued i n the f i r s t chapter t h a t , although 
t r a n s f o r m a t i o n a l grammar i s not presented as a model of 
utterance production, i t i s reasonable to use i t as a 
s t a r t i n g p o i n t f o r developing such a model. I n transforma 
t i o n a l grammar the b a s i c u n i t of language i s the sentence, 
t h e r e f o r e u t t e r a n c e s t h a t are not complete sentences are 
derived from complete sentences i n the grammar. Therefore 
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i f the production of e l l i p t i c forms corresponds with 
t h e i r d e r i v a t i o n i n t r a n s f o r m a t i o n a l grammar, e l l i p t i c 
forms should have g r e a t e r productive complexity than the 
complete sentences they are derived from. T h i s i s because 
the d e r i v a t i o n of e l l i p t i c forms i s more complex than t h a t 
of t h e i r r e l a t e d complete sentences, s i n c e the d e r i v a t i o n 
of e l l i p t i c forms from t h e i r r e l a t e d complete sentences 
w i l l i nclude d e l e t i o n transformations t h a t e l i m i n a t e those 
p a r t s of the complete sentences t h a t do not occur i n the 
e l l i p t i c forms. 
Transformational grammar i s a co n t e x t - f r e e d e s c r i p -
t i o n of language which means th a t i t d e f i n e s the s e t of 
grammatical sentences t h a t occur and might occur i n a l a n -
guage r e g a r d l e s s of context. While t h i s kind of d e s c r i p t i o n 
may be l i n g u i s t i c a l l y s a t i s f a c t o r y i t c o n s t i t u t e s a very 
l i m i t e d d e s c r i p t i o n of human speech and comprehension. 
People use and understand e l l i p t i c u t t e r a n c e s a great d e a l 
and t h i s i s one example of how human l i n g u i s t i c communica-
t i o n has as much to do with being able to say the r i g h t 
utterance a t the r i g h t time as being able to form complete 
grammatical sentences. Even though e l l i p t i c u tterances 
are not complete sentences they do e x h i b i t grammatical 
s t r u c t u r e , t h e r e f o r e a f u l l account of human language 
should d e s c r i b e p e r m i s s i b l e e l l i p t i c forms as w e l l as com-
p l e t e u t t e r a n c e s . And a f u l l account of human l i n g u i s t i c 
a b i l i t i e s should d e s c r i b e how a l l u t t e r a n c e s , whether 
complete sentences or not, are r e l a t e d to the meaning they 
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express and to the l i n g u i s t i c and n o n - l i n g u i s t i c contexts 
they occur i n . For i n s t a n c e , such a f u l l account should 
d e s c r i b e the conditions i n which i t i s acceptable to use 
complete sentences and the conditions i n which i t i s 
acceptable to use e l l i p t i c u t t e r a n c e s . 
The same c r i t i c i s m could be a p p l i e d to S c h l e s i n g e r 1 s 
theory of utterance production because i n i t s t e n t a t i v e 
s t a t e i t deals with the production of u t t e r a n c e s without 
r e f e r e n c e to context. However, although S c h l e s i n g e r 
s t a r t s out by d e s c r i b i n g the conversion of i n t e n t i o n s i n t o 
u t t e r a n c e s , h i s use of the word i n t e n t i o n to r e f e r to what 
goes i n t o utterance production i m p l i e s t h a t the theory 
w i l l e v e n t u a l l y encompass contextual f a c t o r s . As the 
theory stands, u t t e r a n c e s are b u i l t up using r e a l i s a t i o n 
r u l e s to convert ideas i n t o words. There i s no o b l i g a t i o n 
to convert the whole of an idea i n t o words i n the way t h a t 
t r a n s f o r m a t i o n a l grammar i s concerned with the complete 
sentence. So i t seems that e l l i p t i c forms could be pro-
duced by s e l e c t i v e use of those r e a l i s a t i o n r u l e s t h a t 
convert those p a r t s of the speaker's thought and perception 
t h a t he wishes to express i n words. I t f o l l o w s t h a t any 
e l l i p t i c form i s p r o d u c t i v e l y simpler than i t s r e l a t e d 
complete sentence because l e s s r e a l i s a t i o n r u l e s w i l l be 
needed to produce i t . 
Therefore, t r a n s f o r m a t i o n a l grammar and S c h l e s i n g e r ' s 
theory make qu i t e d i f f e r e n t p r e d i c t i o n s about the produc-
t i v e complexity of e l l i p t i c forms, and the study of the 
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productive complexity of e l l i p t i c forms should y i e l d some 
important information as to which theory i s most psycho-
l o g i c a l l y r e a l i s t i c . The productive complexity of 
e l l i p t i c forms could be i n v e s t i g a t e d by having c h i l d r e n 
repeat them and t h e i r r e l a t e d complete sentences. Rodd 
and Braine (1971) have c a r r i e d out t h i s kind of i n v e s t i g a -
t i o n using four c h i l d r e n aged between twenty-one and 
twenty-eight months. However, these authors were t r y i n g 
to f i n d out something about the c h i l d r e n ' s knowledge of 
l i n g u i s t i c s t r u c t u r e and not the r e l a t i v e productive com-
p l e x i t y of c e r t a i n u t t e r a n c e s . 
I n one of the experiments reported by Rodd and 
Braine the c h i l d r e n were o f f e r e d three kinds of model 
utterance f o r i m i t a t i o n ( t h e i r use of i m i t a t i o n i s r e t a i n e d 
because t h e i r s u b j e c t s were reproducing u t t e r a n c e s sponta-
neously whereas the s u b j e c t s i n my r e s e a r c h were asked to 
repeat u t t e r a n c e s ) . The three kinds of utterance were 
'NP + VP' (e.g. the boy catches the b a l l ) , 'Pronoun + VP' 
(e.g. he catches a b a l l ) , and 1VP 1 (e.g. catches a b a l l ) . 
The c h i l d r e n v a r i e d i n t h e i r p a t t e r n of i m i t a t i o n but 
g e n e r a l l y 'NP + VP' was i m i t a t e d as such while the other 
two forms were i m i t a t e d as 'VP'. Sometimes the other two 
were imita t e d as 'NP + VP', and one c h i l d i m i t a t e d 'NP + VP 
as 'NP' qu i t e often. I t should be noted t h a t a l l the model 
were presented i n appropriate contexts so t h a t the c h i l -
dren's i m i t a t i o n s would show how s a t i s f a c t o r y the models 
were as d e s c r i p t i o n s of the events r e f e r r e d to. ( I t 
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follows t h a t Rodd and Braine were i n v e s t i g a t i n g aspects 
of a c c e p t a b i l i t y as w e l l as g r a m m a t i c a l l y d e s p i t e t h e i r 
i n t e n t i o n to l e a r n more of the c h i l d r e n ' s competence). 
For these c h i l d r e n , then, producing the complete sentence 
' NP + VP 1 seems to have been as easy as producing the 
e l l i p t i c form 'VP', but the omission of the pronoun from 
'Pronoun + VP' would suggest t h a t t h i s form was harder to 
produce than e i t h e r of the other two. Rodd and Braine 
suggest t h a t the pronoun form was not w e l l i m i t a t e d 
because the c h i l d r e n had only r e c e n t l y begun to use i t . 
S i x weeks l a t e r , one of the c h i l d r e n was producing l e s s 
'VP' and more 'Pronoun + VP' and 'NP + VP' forms than he 
had done a t the time of the experiment j u s t described. 
Rodd and Braine d i s c u s s t h e i r f i n d i n g s from a 
grammatical point of view. They are puzzled by the 
apparent freedom of the c h i l d r e n to produce forms with 
and without the s u b j e c t noun phrase. I n grammatical terms 
the s u b j e c t noun phrase appears to be optional i n s u r f a c e 
s t r u c t u r e . The use of o p t i o n a l i s misleading because i t 
i m p l i e s t h a t the s u b j e c t noun phrase occurs or does not 
occur u n c o n d i t i o n a l l y , which i s not t r u e . I n f a c t , the 
authors note t h a t the occurrence of the s u b j e c t noun phrase 
i n the c h i l d r e n ' s speech seemed to be c o n d i t i o n a l on the 
p r i o r r e f e r e n c e to the s u b j e c t by an a d u l t . As i t stands, 
t r a n s f o r m a t i o n a l grammar has no way of accommodating t h i s 
kind of l i n g u i s t i c p a t t e r n because i t makes no attempt to 
r e l a t e sentence s t r u c t u r e to l i n g u i s t i c and n o n - l i n g u i s t i c 
context. This experiment shows how l i m i t i n g the concern 
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with c o n t e x t - f r e e sentence s t r u c t u r e can be. 
Rodd and Braine a l s o t r y accounting f o r the l a c k 
of s u b j e c t noun phrases by performance f a c t o r s . They 
hypothesize t h a t the o v e r a l l length of utterances might 
i n f l u e n c e the i n c l u s i o n of the s u b j e c t noun phrase, and they 
do f i n d t h a t the u t t e r a n c e s with s u b j e c t noun phrases are 
c o n s i s t e n t l y longer than those without. T h i s f i n d i n g does 
not mean very much and i t i s more s i g n i f i c a n t t h a t they 
f i n d t h a t the length of model u t t e r a n c e s with s u b j e c t noun 
phrases i s not r e l a t e d to the absence of s u b j e c t noun 
phrases i n i m i t a t i o n s . I n other words, they were unable to 
demonstrate the operation of some performance f a c t o r s t h a t 
could account f o r the absence of s u b j e c t noun phrases. 
To solve t h i s grammatical r i d d l e they proposed t h a t 
the occurrence of the s u b j e c t noun phrase i n s u r f a c e s t r u c -
ture i s not o p t i o n a l . I n s t e a d , they suggest t h a t the 
omission of the s u b j e c t noun phrase i s an e a r l y way of 
r e f e r r i n g to the deep s t r u c t u r e s u b j e c t . L a t e r , the c h i l d 
produces the s u b j e c t noun phrase and l a t e r s t i l l he l e a r n s 
to r e f e r to the deep s t r u c t u r e s u b j e c t with a pronoun. T h i s 
i s an a r b i t r a r y and h i g h l y suspect way of g e t t i n g round the 
problem of e x p l a i n i n g why the c h i l d r e n do not always mention 
the s u b j e c t noun phrase when they appear to be q u i t e able 
to do so. I t would seem to be more s e n s i b l e to introduce 
a d e l e t i o n transformation for e l i m i n a t i n g the s u r f a c e 
s t r u c t u r e s u b j e c t that i s c o n d i t i o n a l on c e r t a i n aspects 
of the l i n g u i s t i c and n o n - l i n g u i s t i c context. 
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The problem of the disappearing s u b j e c t noun 
phrases would a l s o be e l i m i n a t e d i f the c h i l d r e n ' s behav-
iour was described i n terms of S c h l e s i n g e r ' s theory of 
utterance production. I n h i s theory there i s no o b l i g a t o r y 
deep s t r u c t u r e s u b j e c t to worry about, and the presence or 
absence of the s u b j e c t noun phrase could be accounted fo r 
by the use of c e r t a i n r e a l i s a t i o n r u l e s being governed by 
c e r t a i n a s p e c t s of speaker's i n t e n t i o n and the l i n g u i s t i c 
and n o n - l i n g u i s t i c context. 
There i s , i n f a c t , a w e l l documented explanation of 
some of the v a r i a t i o n i n the c h i l d ' s production of s u b j e c t 
noun phrases that has to do with the semantic r e l a t i o n s h i p 
between s u b j e c t and p r e d i c a t e . McNeill (1970:30) d e s c r i b e s 
how the occurrence of s u b j e c t s i s r e l a t e d to the d i f f e r e n c e 
between i n t r i n s i c and e x t r i n s i c p r e d i c a t e s . A p r e d i c a t e i s 
i n t r i n s i c when the r e l a t i o n s h i p between the s u b j e c t and the 
property assigned to i t by the p r e d i c a t e i s considered to 
be inherent or c h a r a c t e r i s t i c by the speaker. A p r e d i c a t e 
i s e x t r i n s i c when the r e l a t i o n s h i p between the s u b j e c t and 
the property assigned to i t by the p r e d i c a t e i s considered 
to be a d v e n t i t i o u s or a t y p i c a l by the speaker. For example, 
h a b i t u a l a c t i v i t i e s would be described with i n t r i n s i c pred-
i c a t e s whereas unusual a c t i v i t i e s would be d e s c r i b e d 
with e x t r i n s i c p r e d i c a t e s . McNeill f i n d s t h a t both 
Japanese and American c h i l d r e n i n c l u d e s u b j e c t noun 
phrases when the p r e d i c a t e s are e x t r i n s i c and exclude them 
when the p r e d i c a t e s are i n t r i n s i c . He a l s o f i n d s that 
c h i l d r e n produce twice as many i n t r i n s i c as e x t r i n s i c 
- I l l -
p r e d i c a t e s , and t h a t when they t a l k about themselves they 
u s u a l l y do not i n c l u d e a s u b j e c t noun phrase r e f e r r i n g to 
themselves. He suggests t h a t t h i s i s an example of i n f a n -
t i l e e g o c e n t r i c i t y , meaning t h a t to the c h i l d a l l s t a t e -
ments about himself are i n h e r e n t l y obvious so the i n t r i n s i c 
p r e d i c a t e i s the appropriate form. 
I t i s a l s o p o s s i b l e t h a t the c h i l d does not r e f e r 
to himself because he l e a r n s t h a t people u s u a l l y r e a l i s e 
he i s saying something about himself . S i m i l a r l y , i t i s 
p o s s i b l e t h a t c h i l d r e n do not i n c l u d e the s u b j e c t noun 
phrases w i t h i n t r i n s i c p r e d i c a t e s because they have learned 
t h a t people can u s u a l l y understand what they are saying 
without e x p l i c i t r e f e r e n c e to the s u b j e c t . Conversely, 
they may l e a r n to i n c l u d e the s u b j e c t noun phrases with 
e x t r i n s i c p r e d i c a t e s because people would f i n d i t much 
harder to understand what they were t a l k i n g about without 
them. I n other words, the f a c t t h a t c h i l d r e n i n c l u d e sub-
j e c t noun phrases w i t h e x t r i n s i c p r e d i c a t e s before they do 
so with i n t r i n s i c p r e d i c a t e s could be a consequence of 
communication p r e s s u r e . 
To r e t u r n to the main point, the occurrence of sub-
j e c t noun phrases i n some c h i l d r e n ' s u t t e r a n c e s and not 
others i s p a r t l y a f u n c t i o n of the semantic r e l a t i o n s h i p 
between the s u b j e c t and the property assigned to i t by the 
p r e d i c a t e . I n t r a n s f o r m a t i o n a l grammar t h i s behaviour 
p a t t e r n could be d e s c r i b e d by a d e l e t i o n transformation 
t h a t i s c o n d i t i o n a l on the presence of an i n t r i n s i c 
semantic r e l a t i o n s h i p i n the input i n t o the semantic 
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component. I n S c h l e s i n g e r ' s theory each type of semantic 
r e l a t i o n s h i p t h a t r e s u l t s i n a s u b j e c t - p r e d i c a t e s u r f a c e 
s t r u c t u r e would have to be assigned a s p e c i a l r u l e t h a t 
l i m i t s the a p p l i c a t i o n of r e a l i s a t i o n r u l e s i f the r e l a -
t i o n s h i p i s c h a r a c t e r i s e d as i n t r i n s i c . For example, there 
i s a r e a l i s a t i o n r u l e " x + l o c a t i v e ' for producing two 
word utterances expressing l o c a t i o n (e.g. baby h i g h c h a i r ) , 
and another r e a l i s a t i o n r u l e 'agent + a c t i o n ' f o r two word 
utt e r a n c e s expressing a c t i o n (e.g. Bambi go). To produce 
i n t r i n s i c p r e d i c a t e s without s u b j e c t nouns for these two 
forms i t i s necessary to have two a d d i t i o n a l r u l e s governing 
r e a l i s a t i o n on the b a s i s of the presence of i n t r i n s i c i t y . 
When the property being assigned i s i n t r i n s i c one r u l e 
would r e a l i s e the l o c a t i v e p r e d i c a t e on i t s own and the 
other would r e a l i s e the a c t i o n on i t s own. 
T h i s means t h a t the s t r u c t u r a l o r g a n i s a t i o n of 
u t t e r a n c e s r e l a t i n g to i n t r i n s i c i t y i s more simply handled 
by t r a n s f o r m a t i o n a l grammar than by Schlesinger's theory. 
T h i s i s because t r a n s f o r m a t i o n a l grammar d e s c r i b e s the 
s t r u c t u r e of language to a g r e a t e r degree of a b s t r a c t i o n 
than S c h l e s i n g e r ' s theory. I n the l a t t e r theory the 
i n c l u s i o n of the s u b j e c t noun phrase i s r e l a t e d to p a r t i c -
u l a r semantic r e l a t i o n s h i p s , whereas i n t r a n s f o r m a t i o n a l 
grammar t h i s can be d e s c r i b e d as a s t r u c t u r a l g e n e r a l i s a t i o n 
beyond these p a r t i c u l a r semantic r e l a t i o n s h i p s . Schlesinger's 
theory d e a l s with p a r t i c u l a r semantic r e l a t i o n s h i p s without 
refe r e n c e to the s i m i l a r i t i e s of form between the s t r u c t u r e s 
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used to express these r e l a t i o n s h i p s . On the other hand, 
tr a n s f o r m a t i o n a l grammar deals with s i m i l a r i t i e s of form 
with l e s s concern f o r the f a c t t h a t s i m i l a r s t r u c t u r e s may 
be used to express d i f f e r e n t semantic r e l a t i o n s h i p s . Per-
haps the best theory of utterance production w i l l encompass 
both points of emphasis. 
There i s another explanation of the occurrence of 
e l l i p t i c forms, i n c l u d i n g s u b j e c t l e s s p r e d i c a t e s , and t h a t 
i s d i s c o u r s e agreement. Discourse agreement r e f e r s to the 
s t r u c t u r a l r e l a t i o n s h i p s between u t t e r a n c e s . People con-
s t r u c t t h e i r u t t e r a n c e s to f i t i n with previous u t t e r a n c e s 
and probably f u t u r e ones, too, sometimes. For i n s t a n c e , 
when people ask me my name, I say Alan more often than 
my name i s Alan. Susan E r v i n - T r i p p (1970) s t u d i e d d i s c o u r s e 
agreement i n young c h i l d r e n ' s speech and she found a d e f i -
n i t e developmental p a t t e r n with agreement appearing e a r l y . 
She thought t h i s was probably because of the high incidence 
of questions i n p a r e n t - c h i l d communication. She considered 
there to be four stages i n the development of d i s c o u r s e 
agreement, and the c h i l d r e n used i n the present experiments 
mainly belong to her t h i r d , e l l i p t i c a l stage, and fourth, 
f u l l form stage. I n the e l l i p t i c stage a c h i l d answers a 
question but does not produce a complete appropriate 
answer, whereas i n the f u l l form stage some of the c h i l d ' s 
answers are complete appropriate forms. She found t h a t 
e l l i p s i s decreased with age i n d i c a t i n g t h a t the l a c k of 
complete forms was the r e s u l t of the development of produc-
t i v e a b i l i t y and not grammatical d e l e t i o n . She a l s o found 
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t h a t the c h i l d r e n studied, aged about two year s , tended 
to give the same form of answer to d i f f e r e n t questions. 
I n time, there was a gradual d i f f e r e n t i a t i o n of answer 
types with the c h i l d ' s p a t t e r n of di s c o u r s e agreement 
i n c r e a s i n g l y matching t h a t of a d u l t s . She attempted to 
f i n d out what cues the c h i l d r e n were using to base t h e i r 
d i s c o u r s e agreement on, and she reckoned t h a t they did not 
make much use of the information contained i n the question 
word, f o r example, 'where' and 'what'. I n s t e a d , the c h i l -
dren made more use of other c h a r a c t e r i s t i c s of questions 
l i k e the t r a n s i t i v i t y of the verb, the animateness of the 
s u b j e c t , and the presence of l o c a t i v e information. 
The c h i l d r e n used i n the present r e s e a r c h are gen-
e r a l l y o l d e r than those used by E r v i n - T r i p p , t h e r e f o r e 
they should d e f i n i t e l y show d i s c o u r s e agreement i n t h e i r 
answers to questions. The idea i s to put d i s c o u r s e agree-
ment to use to e l i c i t e l l i p t i c and f u l l forms i n order t h a t 
t h e i r productive complexity can be i n v e s t i g a t e d . T h i s 
method has the d i s t i n c t advantage that the c h i l d r e n ' s 
spontaneous speech i s examined and not t h e i r r e p e t i t i o n 
so memory i s not involved to the same extent. 
The type of d i s c o u r s e agreement to be used i s one 
tha t was p r e v i o u s l y observed to occur frequently i n the 
c h i l d r e n ' s c o n v e r s a t i o n s . The p a t t e r n of d i s c o u r s e agree-
ment i s shown below i n the three sample questions and 
answers. Since the questions are long, i t w i l l help to 
abbreviate or l a b e l them and these l a b e l s are given beside 
the samples. The l a b e l s for the questions are WH, WD, and 
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WO. The l a b e l s f o r the answers are FS, P, and 0. Accord-
ing to the p a t t e r n of di s c o u r s e agreement observed the 
f u l l sentence answer FS i s u s u a l l y given to WH. The 
pr e d i c a t e answer P i s u s u a l l y given to WD, and the o b j e c t 
answer i s u s u a l l y given to WO. The sample s e t of questions 
and answers would occur i n the context of a g i r l brushing 
her h a i r . 
Question Answer 
WH - What's happening t h e r e ? - - The g i r l i s brushing her 
h a i r - FS. 
WD - What's she doing? - - - - Brushing her h a i r - P. 
WO - What's she brushing - - - Her h a i r - 0. 
T h i s p a t t e r n of d i s c o u r s e agreement i s a good one 
for i n v e s t i g a t i n g productive complexity because i t y i e l d s 
a f u l l sentence form and two e l l i p t i c a l forms. Moreover, 
the three answer forms vary i n length and the number of 
b a s i c l i n g u i s t i c elements included. T h i s i n s t a n c e of d i s -
course agreement i s a l s o good because a l l three question-
answer sequences can be r e l a t e d to the same simple a c t i o n 
such as a g i r l brushing her h a i r . 
Answers P and 0 are e l l i p t i c a l forms which i n 
tr a n s f o r m a t i o n a l grammar would be derived by the a p p l i c a -
t i o n of s u i t a b l e d e l e t i o n transformations to the f u l l 
sentence form FS. T h i s means th a t , from a grammatical 
point of view, answers P and 0 are d e r i v a t i o n a l l y more 
complex than type FS answers. I f productive complexity 
corresponds with d e r i v a t i o n a l complexity answers P and 0 
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should have g r e a t e r productive complexity than type FS 
answers. I n c o n t r a s t , S c h l e s i n g e r ' s theory would p r e d i c t 
that FS answers have g r e a t e r productive complexity than 
P and 0 answers because they r e q u i r e more r e a l i s a t i o n 
r u l e s to produce them. P and 0 answers should have equiv-
a l e n t productive complexity because one r e a l i s a t i o n r u l e 
i s enough to produce the key elements of both. 
At t h i s point i t i s worth noting t h a t i t seems to 
be t h e o r e t i c a l l y f e a s i b l e f o r one r e a l i s a t i o n r u l e to do 
the work of two. Thus, there seems to be no reason why 
there cannot be r e a l i s a t i o n r u l e s t h a t deal with more than 
one semantic r e l a t i o n s h i p a t a time. T h i s would mean t h a t 
one complex r u l e could r e a l i s e the complete agent-action-
o b j e c t r e l a t i o n s h i p i n s t e a d of two or three. A complex 
r u l e of t h i s kind would be s i m i l a r to one of B e v e r 1 s 
(1970:298) p e r c e p t u a l s t r a t e g i e s , Strategy D, as f o l l o w s : 
any noun-verb-noun sequence . . . corresponds to 'actor-
a c t i o n - o b j e c t 1 . With t h i s r e v i s i o n i t i s p o s s i b l e to 
p r e d i c t from S c h l e s i n g e r ' s theory t h a t there w i l l be no 
d i f f e r e n c e between the productive c o m p l e x i t i e s of answers 
FS, P, and O. 
To measure productive complexity i t i s necessary to 
post u l a t e some behavioural v a r i a b l e s t h a t are l i k e l y to be 
a f f e c t e d by the load on the productive system of d i f f e r e n t 
kinds of u t t e r a n c e . S e v e r a l v a r i a b l e s are used i n t h i s 
experiment to i n c r e a s e the l i k e l i h o o d t hat some o v e r a l l 
i n d i c a t i o n of productive complexity w i l l be found. The 
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f i r s t v a r i a b l e i s l a t e n c y between question and answer, 
with u t t e r a n c e s of g r e a t e r productive complexity being 
assumed to take longer to produce. Johnson (1966b) found 
i n one of h i s sentence r e p e t i t i o n experiments t h a t the 
l a t e n c y between p r e s e n t a t i o n and r e p e t i t i o n of sentences 
was a f u n c t i o n of t h e i r phrase s t r u c t u r e . The more decod-
ing operations required to produce the f i r s t l e x i c a l item 
the g r e a t e r was the latency between p r e s e n t a t i o n and r e p e t i -
t i o n . However, Taylor (1969) found t h a t the l a t e n c y 
between p r e s e n t a t i o n of a stimulus word and production of 
an utterance about the t o p i c i n d i c a t e d by the word, was a 
f u n c t i o n of the conceptual d i f f i c u l t y of the t o p i c and 
not of the number of decoding operations r e q u i r e d to produce 
the f i r s t word of-the u t t e r a n c e . I n the present experiment 
the t o p i c f o r each s e t of three questions i s the same, 
th e r e f o r e the l a t e n c i e s between questions and answers 
should be more l i k e l y to r e f l e c t productive complexity than 
content d i f f i c u l t y . Each s e t of three questions has the 
same t o p i c i n t h a t they a l l apply to the same p i c t u r e , as 
w i l l be explained i n the method. 
A second v a r i a b l e t h a t could r e f l e c t productive 
complexity i s a r t i c l e production. I t i s assumed t h a t 
u t t e r a n c e s which present a g r e a t e r load to the productive 
system w i l l be more l i k e l y to l a c k some or a l l of t h e i r 
a r t i c l e s . Therefore, depending on the hypothesis, FS 
answers should be more or l e s s l i k e l y to l a c k a r t i c l e s 
than P and 0 answers. I f a r t i c l e production does vary 
with utterance s t r u c t u r e , and the other measures of 
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productive complexity vary w i t h i t i n the same way, t h i s 
would i n d i c a t e t h a t productive complexity i s p a r t l y 
responsible f o r the t e l e g r a p h i c nature of e a r l y utterances. 
The t h i r d v a r i a b l e t o be used i s r e p e t i t i o n or 
f a t i g u e . I t i s p o s t u l a t e d t h a t utterances of greater 
productive complexity w i l l be more susceptible t o the 
e f f e c t s of r e p e t i t i o n or f a t i g u e . The e f f e c t s of r e p e t i -
t i o n are t o be discovered by examination of the changes 
i n answering behaviour t o the three questions during the 
experiment. 
The f o u r t h v a r i a b l e i s t r a i n i n g . I n t h i s case i t 
i s p o s t u l a t e d t h a t utterances of greater productive com-
p l e x i t y w i l l be less susceptible t o the i n f l u e n c e of 
t r a i n i n g . The idea i s t o teach the c h i l d r e n to produce a 
greater number of answers i n agreement, so t h a t the answer 
types w i t h greater productive complexity should show less 
increase i n the degree of discourse agreement than those 
of lesser productive complexity. 
So f a r , productive complexity and the v a r i a b l e s 
used t o measure i t have been considered w i t h o u t reference 
to one very important v a r i a b l e , and t h i s i s development. 
The problem i s t h a t p r o d u c t i v i t y probably depends as much 
on development as i t does on productive complexity. Pro-
d u c t i v i t y i s the term used t o describe the incidence of a 
u n i t or form of language. This means t h a t r e c e n t l y 
acquired forms probably occur less f r e q u e n t l y when expected 
than forms t h a t have been i n use f o r some time. Consider 
the case of a r t i c l e p r o d u c t i o n . A c h i l d who has r e c e n t l y 
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begun t o produce a r t i c l e s i s perhaps more l i k e l y t o not 
produce them when productive complexity i s high than when 
i t i s low. Whereas a c h i l d who has been producing a r t i c l e s 
f o r some time may now produce them regardless of productive 
complexity. Therefore, the c r i t i c a l behaviour of those 
c h i l d r e n who do not always produce a r t i c l e s i s l i k e l y to 
be masked by the behaviour of those c h i l d r e n who produce 
a r t i c l e s r e g u l a r l y , unless t h e i r r e s u l t s are separated i n 
the a n a l y s i s . 
Development w i l l also complicate the i n t e r p r e t a t i o n 
of the r e p e t i t i o n and t r a i n i n g v a r i a b l e s . This i s because 
forms t h a t have been more r e c e n t l y acquired are more 
l i k e l y to be a f f e c t e d by r e p e t i t i o n and f a t i g u e and less 
l i k e l y to be a f f e c t e d by t r a i n i n g than forms t h a t have 
been i n use f o r some time. Given t h a t development gen-
e r a l l y proceeds from simple t o complex utterances, type 0 
answers should be the longest used k i n d of utterance, then 
type P answers, and then type FS answers should be the 
ki n d most r e c e n t l y acquired. Accordingly, the e f f e c t s of 
r e p e t i t i o n should be gr e a t e s t w i t h FS and l e a s t w i t h 0 
type answers. And, conversely, the e f f e c t of t r a i n i n g 
should be gr e a t e s t w i t h 0 and l e a s t w i t h FS type answers. 
Experiment 2 i n v e s t i g a t e s the v a r i a b l e s of latency, 
a r t i c l e production, and r e p e t i t i o n , given t h a t the sample 
of c h i l d r e n examined show an adequate degree of discourse 
agreement t o the three questions. The e f f e c t s of t r a i n -
i n g are described separately i n Experiment 3. 
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General Method 
The basic procedure was to present e i g h t p i c t u r e s 
of simple actions and ask the three questions, WH, WD, and 
WO about each, and record the answers obtained f o r subse-
quent t r a n s c r i p t i o n and an a l y s i s . The e i g h t p i c t u r e s were 
selected from a l a r g e r p i l o t group f o r t h e i r success i n 
e l i c i t i n g r e l e v a n t and appropriate responses. Four p i c -
tures showed boys and f o u r showed g i r l s , a l l c a r r y i n g out 
simple actions f a m i l i a r t o c h i l d r e n . The e i g h t p i c t u r e s 
are shown i n Appendix 2. The p i c t u r e s used were coloured 
drawings made by the author but the Appendix shows them 
i n o u t l i n e form only. 
Each p i c t u r e was presented t o each c h i l d three times, 
once f o r each question, making twenty-four presentations i n 
a l l . Twenty-four seemed t o be a number of presentations 
t h a t most of the c h i l d r e n could manage w i t h o u t becoming too 
t i r e d or i n a t t e n t i v e . The twenty-four presentations were 
done as three runs through the e i g h t p i c t u r e s , and the 
p i c t u r e s were s h u f f l e d between runs and between subjects. 
The p i c t u r e s were s h u f f l e d t o c o n t r o l f o r order of pre-
s e n t a t i o n . The questions were assigned so t h a t each was 
approximately e q u a l l y frequent i n each run, and the order 
of questions was v a r i e d between runs and between subjects. 
I n t h i s way i t was possi b l e t o randomly c o n t r o l f o r the 
order of p r e s e n t a t i o n of p a r t i c u l a r question and p i c t u r e 
combinations so as t o minimise the e f f e c t s of p a t t e r n . 
A l l the experiments were done w i t h preschool c h i l -
dren but some use was made of a small sample o f s i x and 
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seven year o l d c h i l d r e n too. A t o t a l of f o r t y - f o u r pre-
schoolers gave data t h a t was included i n r e s u l t s . Several 
more were in v o l v e d i n the experiments to some degree t h a t 
had t o be excluded because of temporary absence, poor 
pro n u n c i a t i o n , or poor acceptance of the experimental s i t u a -
t i o n and procedure. Eight of the f o r t y - f o u r came from the 
preschool playgroup t h a t the c h i l d r e n used i n the f i r s t 
experiment came from. Another fourteen of them were seen 
at a day nursery i n Newcastle which i s attended by c h i l d r e n 
from a wide range of home environments. The remaining 
twenty-two c h i l d r e n were seen a t the nursery school they 
were a t t e n d i n g i n Durham. The f i f t e e n s i x and seven year 
o l d c h i l d r e n , who came from a l o c a l primary school i n 
Durham, were seen i n the Department of Psychology i n the 
U n i v e r s i t y of Durham. Some of the r e s u l t s are based on 
p a r t of the t o t a l group of preschoolers, but none i s based 
purely on the playgroup sample which mainly consisted of 
c h i l d r e n of U n i v e r s i t y s t a f f . Although the c h i l d r e n came 
from a v a r i e t y of backgrounds they were used because of 
t h e i r a v a i l a b i l i t y and they were d e f i n i t e l y not selected 
to make, or considered t o be a re p r e s e n t a t i v e sample of 
c h i l d r e n of t h i s age. 
Apart from the group of older c h i l d r e n who d i d not 
need the same i n t r o d u c t i o n t o the experimenter and h i s 
work, the procedure was roughly the same f o r a l l subjects. 
F i r s t of a l l , I v i s i t e d the various sources and made 
myself f a m i l i a r to the c h i l d r e n . Then I got them used t o 
lea v i n g the main play area and spending some time p l a y i n g 
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and l o o k i n g at p i c t u r e s i n a nearby room where my equip-
ment was set up. On experiment days the c h i l d r e n who were 
a v a i l a b l e and w i l l i n g would be i n v i t e d t o 'come and look 
at some p i c t u r e s ' , and then one-by-one they would be taken 
away t o do the experiment. 
My questions and the c h i l d r e n ' s answers were recorded 
on a cassette recorder f o r l a t e r t r a n s c r i p t i o n . Latency 
between question and answer was measured on the playback 
of the discourse using a standard l a b o r a t o r y timer and a 
voice key. The timer was set manually a t the end of a 
question and stopped by the voice key at the beginning of 
the f o l l o w i n g answer. The manual set reduced the r e l i -
a b i l i t y of t i m i n g and extraneous noise on the recording 
upset-the-voice key a t times, so each latency was measured 
three or more times u n t i l a c o n s i s t e n t value was obtained 
to the nearest 0.05 seconds. 
I f a c o r r e c t question and answer p a i r was marred by 
a d d i t i o n a l words i n between, or a very i n d e f i n i t e s t a r t t o 
the answer or end t o the question, or a latency of more 
than two seconds, i t was r e j e c t e d . Since the questions 
were i n sets of three, one set f o r each p i c t u r e , some sets 
had to be discarded because d e f e c t i v e p a i r s of questions 
and answers made them incomplete. 
The d i s t r i b u t i o n of a r t i c l e s and the e f f e c t s of 
r e p e t i t i o n were examined i n the t r a n s c r i p t i o n . The e x p e r i -
ment j u s t described formed a baseline f o r the study of 
the e f f e c t s of t r a i n i n g , but since the method f o r the 
t r a i n i n g experiment was more complicated i t i s described 
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separately as Experiment 3. 
Results 
The r e s u l t s of Experiment 2 are described under 
the headings, discourse agreement, question-answer latency, 
a r t i c l e omission, and r e p e t i t i o n . 
Discourse Agreement: There was a high degree of discourse 
agreement i n the answers t o the three questions, however, 
a larg e p r o p o r t i o n of the f u l l sentence answers t o WH 
contained a pronoun subject, 'he' or 'she', r a t h e r than a 
noun subject. T h i r t y - e i g h t out of the f o r t y - f o u r c h i l d r e n 
produced decipherable answers t o a l l three questions i n 
combination w i t h a l l e i g h t p i c t u r e s . I n these c h i l d r e n ' s 
answers to WH there were n i n e t y - f i v e instances of a pronoun 
subject but only seventy-two instances of a noun subject. 
Some c h i l d r e n gave d i f f e r e n t kinds o f answer to each 
question, f o r example, some c h i l d r e n answered WH w i t h some 
f u l l sentences and some pred i c a t e s . Therefore, t o get an 
idea of the o v e r a l l degree of discourse agreement i t was 
decided t o take the predominant answer form of each c h i l d 
to each question as representing a general tendency i n 
his or her answering behaviour. An answer form was con-
sidered to be predominant even i f i t was i n the m a j o r i t y 
by only one. For instance, suppose a c h i l d gave three 
f u l l sentence answers, four p r e d i c a t e answers, and one 
in a p p r o p r i a t e answer t o WH, making e i g h t answers i n a l l . 
His predominant answer t o WH would be taken as the 
predic a t e form even though he produced nearly as many 
f u l l sentence answers. 
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Some c h i l d r e n d i d not have a predominant p a t t e r n 
of answering behaviour t o a l l three questions and so they 
had t o be l e f t out of t h i s a n alysis of discourse agree-
ment. I n f a c t , only f i v e c h i l d r e n had t o be excluded f o r 
t h i s reason, which l e f t a sample of t h i r t y - t h r e e w i t h a 
mean age of three years and nine months (S.D. 5.7 months). 
The d i s t r i b u t i o n of t h e i r predominant answers t o the 
three questions i s given i n Table 4. I n t h i s t a b l e each 
c h i l d c o n t r i b u t e s once t o each row, or question, so t h a t 
i n the f i r s t row f o r WH, seventeen c h i l d r e n gave answers 
to t h i s question i n which the f u l l sentence, or type FS 
answer was predominant. F i f t e e n c h i l d r e n gave answers t o 
WH i n which the pr e d i c a t e or type P answer was predominant, 
and one c h i l d gave—answers t o WH i n which -the o b j e c t or 
type 0 answer was predominant. 
Table 4; D i s t r i b u t i o n o f predominant answer types t o 
three types of question (N=33). 
Answer Type 
Question Type FS P 0 
WH 17 15 1 
WD 4 28 1 
WO 2 3 28 
T o t a l 23 46 30 
The d i s t r i b u t i o n of predominant answer types i n 
Table 4 i s c l e a r l y i n d i c a t i v e of the p a t t e r n of discourse 
agreement expected. Thus, type FS answers are more o f t e n 
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predominant t o WH, type P answers are more o f t e n predom-
i n a n t to WD, and type 0 answers are more o f t e n predominant 
to WO. The t o t a l s f o r FS, P, and 0 show t h a t the P type 
answer was the most f r e q u e n t l y predominant one regardless 
of the question asked. The t a b l e also shows t h a t many 
c h i l d r e n who answered w i t h discourse agreement t o WD and 
WO, f a i l e d to do so to WH. These c h i l d r e n tended t o 
answer WH w i t h type P r a t h e r than type FS answers. Accord-
i n g to Ervin-Tripp's c l a s s i f i c a t i o n the c h i l d r e n are a t the 
e l l i p t i c a l and f u l l form stages of discourse agreement 
development. Those t h a t never answered WH w i t h a f u l l 
sentence are at the e l l i p t i c a l stage, and those t h a t some-
times answered WH w i t h a f u l l sentence are a t the f u l l form 
stage. The high degree of discourse agreement to WD and 
WO suggests t h a t the c h i l d r e n were, consciously or 
unconsciously, i n t e n d i n g t o answer WH w i t h discourse 
agreement even though they d i d not always manage to do 
t h i s i n the accepted a d u l t way. For some reason, some of 
the c h i l d r e n were unable t o produce f u l l sentence answers 
to WH i n t h i s k i n d of n o n - l i n g u i s t i c context. I t was 
no t i c e d t h a t those c h i l d r e n who gave f u l l sentence answers 
to WH predominantly were not c o n s i s t e n t l y the o l d e r ones, 
but then the age range f o r the t o t a l sample was only two 
and a h a l f t o f o u r and a h a l f years. 
Question-Answer Latency: Latencies f o r complete sets of 
questions and answers were obtained from nine c h i l d r e n of 
mean age three years and e i g h t months. For each of the 
nine c h i l d r e n three mean l a t e n c i e s were c a l c u l a t e d , one 
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f o r WH-FS, one f o r WD-P, and one f o r WO-0. The sample i s 
small because only those c h i l d r e n who produced f u l l sen-
tence answers t o WH could be used. Furthermore, there 
were so few complete sets w i t h answers t o WH i n c l u d i n g a 
noun subject t h a t the l a t e n c i e s f o r the WH-FS combination 
were based on FS answers w i t h pronoun subjects only. The 
nine c h i l d r e n ' s means were then combined to y i e l d sample 
means f o r each of the three question-answer combinations. 
These sample means, corrected t o the nearest 0.05 seconds, 
are shown i n Table 5. 
Table 5: Sample mean l a t e n c i e s between questions and 
answers c o n s t i t u t i n g three kinds of discourse 
agreement (N=9). 
Question-Answer Combination Mean Latency (sees.) 
WH-FS (Pronoun subject only) 0.90 
WD-P 0.80 
WO-0 0.75 
The mean l a t e n c i e s i n Table 5 appear to vary w i t h 
the k i n d of discourse agreement. However, there was great 
v a r i a t i o n i n the i n d i v i d u a l l a t e n c i e s and consequently 
there was no s i g n i f i c a n t v a r i a t i o n i n mean latency w i t h 
discourse agreement (F=0.59). The i n d i v i d u a l v a r i a t i o n i n 
latency i s presumably a r e f l e c t i o n of the content d i f -
f i c u l t y of d i f f e r e n t p i c t u r e s f o r each c h i l d , and the 
ch i l d r e n ' s widely f l u c t u a t i n g a t t e n t i o n . 
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According to the analysis of latency between question 
and answer, the three kinds of answer have equivalent pro-
ductive complexity. But since the i n d i v i d u a l v a r i a t i o n was 
so great i t was decided t o repeat the experiment w i t h an 
older group of c h i l d r e n , w i t h the hope t h a t they would 
show less i n d i v i d u a l v a r i a t i o n i n latency and produce more 
f u l l sentence answers w i t h noun subjects. The older c h i l -
dren, f i f t e e n s i x and seven year o l d s , showed as much d i s -
course agreement as the preschoolers and, l i k e them, they 
tended t o use pronouns r a t h e r than noun subjects. Never-
t h e l e s s , enough of them produced both noun and pronoun 
subjects t o make a comparison of latency between these. 
Nine out of the f i f t e e n c h i l d r e n produced s a t i s f a c t o r y sets 
of l a t e n c i e s , w i t h h a l f the sets having FS type answers 
w i t h noun subjects and h a l f having them w i t h pronoun sub-
j e c t s . For each c h i l d , s i x mean l a t e n c i e s were c a l c u l a t e d , 
three f o r the sets w i t h noun subjects, and three f o r the 
sets w i t h pronoun subjects. Each set of three consisted 
of a latency f o r WH-FS, a latency f o r WD-P, and a latency 
f o r WO-0, a l l obtained i n the context of one of the e i g h t 
p i c t u r e s . The c h i l d r e n ' s mean l a t e n c i e s were combined t o 
produce sample means, and these sample means are shown 
i n Table 6. 
The mean l a t e n c i e s i n Table 6 f o r sets of questions 
and answers i n which the FS type answers have pronoun sub-
j e c t s are comparable, and there i s no s i g n i f i c a n t v a r i a t i o n 
between them. However, the mean l a t e n c i e s f o r the other 
sets i n which the FS answers have noun subjects do vary 
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s i g n i f i c a n t l y . This analysis of variance i s given i n 
s t a t i s t i c a l Appendix 3, and so are the subsequent selected 
c o n t r a s t s . The only s i g n i f i c a n t c o n t r a s t was between 
WH-FS and WO-0. I t i s important to r e a l i s e t h a t the com-
p l e t e group of twenty-four presentations was arranged t o 
c o n t r o l f o r order of questions, but since the sets used i n 
the analysis were selected from the t o t a l t h i s c o n t r o l 
could have been l o s t . A check showed t h a t there was no 
s i g n i f i c a n t order bias i n the selected sets, t h e r e f o r e the 
a n a l y s i s i s considered v a l i d i n t h i s respect. 
Table 6: Sample mean l a t e n c i e s between questions and 
answers c o n s t i t u t i n g three kinds of discourse 
agreement. Data from nine s i x and seven year olds 
Subject Type i n FS 
Question-Answer Combination Noun Pronoun 
WH-FS 1.00 0.6 0 
WD-P 0.65 0.65 
WO-0 0.55 0.65 
I f question-answer latency i s taken to be a measure 
of productive complexity these r e s u l t s mean t h a t answer 
types FS, P, and O are e q u a l l y d i f f i c u l t to produce, except 
when FS has a noun subject r a t h e r than a projoun subject. 
There i s no obvious reason why f u l l sentence utterances 
w i t h noun subjects should take longer to produce. Since 
the c h i l d r e n had to produce roughly equal numbers of FS 
type answers w i t h noun and projoun subjects t o be included 
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i n the a n a l y s i s , i t i s u n l i k e l y t h a t the r e l a t i v e frequency 
of noun and projoun subjects was responsible f o r the d i f -
ference i n production time. 
Bearing i n mind the o v e r a l l greater frequency of 
pronoun than noun subjects, one possible explanation o f 
the p a t t e r n of behaviour found i s t h a t c h i l d r e n of t h i s 
age and younger p r e f e r t o use pronouns because they are 
simpler than nouns. Pronouns are simpler than nouns i n 
t h a t they convey less i n f o r m a t i o n . On the other hand, the 
c h i l d r e n very r a r e l y used pronouns i n the o b j e c t p o s i t i o n , 
so the use of pronouns i s connected w i t h s u b j e c t i v i t y or 
a g e n t i v i t y s p e c i f i c a l l y . The r e p o r t of Rodd and Braine 
(1971) suggests t h a t c h i l d r e n use noun subjects before 
pronoun ones, and t h i s seems t o be the p a t t e r n of develop-
ment i n young c h i l d r e n g e n e r a l l y (Bloom 1970:132). Gruber 
(1971) has suggested t h a t e a r l y pronouns are not t r u e sub-
j e c t s but tags or p r e f i x e s t o the verb. Braine t a l k s 
about pronouns r e f e r r i n g to the deep s t r u c t u r e subject, and 
c e r t a i n l y the pronouns used by the c h i l d r e n i n t h i s research 
r e f e r r e d to the agents i n the p i c t u r e s because they were 
appropriate i n animateness, number, and sex. Pronouns con-
vey less i n f o r m a t i o n than nouns i n t h i s case because they 
only d i f f e r e n t i a t e the gender of the agent (he or she) 
whereas nouns d i f f e r e n t i a t e age as w e l l (man, boy or lady, 
g i r l ) . Perhaps pronoun subjects f a l l half-way between 
subject noun i n c l u s i o n and e x c l u s i o n , i n which case the 
use of pronoun subjects would appear to be a k i n d of gram-
m a t i c a l compromise when the p r e d i c a t e i s i n t r i n s i c . 
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I n t r i n s i c predicates are normally s u b j e c t l e s s i n the young 
c h i l d ' s speech, and maybe c h i l d r e n l e a r n t o use pronoun 
subjects w i t h them as a way of i d e n t i f y i n g the subject 
w i t h o u t saying very much about i t . Whatever the case, the 
r e s u l t s of the latency a n a l y s i s do not support the hypo-
theses about productive complexity based on t r a n s f o r m a t i o n a l 
grammar or on Schlesinger 1s theory. However, as f a r as 
the data obtained from the s i x year olds i s concerned, 
Schlesinger's theory seems t o have the closer f i t because 
FS type answers w i t h noun subjects took longer t o produce 
than P and 0 type answers. 
A r t i c l e Omission: Some c h i l d r e n omitted a r t i c l e s more 
o f t e n than others, but only those who omitted at l e a s t one 
are needed f o r t h i s p a r t of the a n a l y s i s . This i s because 
c h i l d r e n who never omit a r t i c l e s are assumed to be producing 
a r t i c l e s regardless of productive complexity. Furthermore, 
i n order t o have matching questions and answers i t was only 
po s s i b l e to use those c h i l d r e n who produced a t l e a s t one 
answer to WH t h a t was a f u l l sentence w i t h a noun subject. 
This s e l e c t i o n meant t h a t the analysis of a r t i c l e omission 
was based on only nine c h i l d r e n w i t h a mean age of four 
years. 
A r t i c l e s occurred a t f o u r l o c a t i o n s i n the three 
types of answer and these are as f o l l o w s : before the sub-
j e c t noun i n FS, before the o b j e c t noun i n FS, before the 
o b j e c t noun i n P, and before the o b j e c t noun i n 0. The 
r a t e of a r t i c l e omission a t each l o c a t i o n was c a l c u l a t e d 
as the p r o p o r t i o n of instances when an a r t i c l e could be 
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omitted i n which i t was a c t u a l l y omitted. Then these 
pro p o r t i o n s were converted t o decimals, and both the pro-
p o r t i o n s and the decimals f o r each l o c a t i o n are given i n 
Table 7. I n Table 7 the r a t e of a r t i c l e omission f o r before 
the s ubject noun i n FS i s given as 7/42. This means t h a t 
there was a t o t a l of f o r t y - t w o instances when a r t i c l e s could 
have been omitted, but i n only seven instances was the a r t i -
c l e a c t u a l l y omitted. The number of p o t e n t i a l instances of 
omission i s merely the number of times t h a t the nine c h i l d r e n 
produced subject nouns i n t h e i r f u l l sentence answers t o WH. 
Table 7: Rate of a r t i c l e omission according t o answer type 
and l o c a t i o n (N=9). 
-Answer 
Type Location 
Rate of A r t i c l e 
Omission 
FS Before subject noun* 7/42 or 0.17 
Before o b j e c t noun 0/41 or 0.00 
P Before o b j e c t noun 3/65 or 0.05 
0 Before o b j e c t noun* 27/63 or 0.43 
* I n these l o c a t i o n s the a r t i c l e i s the f i r s t 
word i n the answer. 
The d i s t r i b u t i o n of a r t i c l e omission i n Table 7 i s 
s i g n i f i c a n t l y d i f f e r e n t from t h a t expected by chance 
(Friedman analysis of variance w i t h l o c a t i o n s as columns: 
2 
X = 11.53, 3 d.f.; p less than 0.01). A two way analysis 
of variance, l o c a t i o n by i n d i v i d u a l s , using the a c t u a l 
proportions obtained, was also s i g n i f i c a n t . This a n a l y s i s 
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and the subsequent examination of selected contrasts i s 
given i n s t a t i s t i c a l Appendix 4. I n two l o c a t i o n s the 
a r t i c l e i s the f i r s t word i n the answer, before the subject 
noun i n FS and before the o b j e c t noun i n 0. The e v a l u a t i o n 
of selected c o n t r a s t s showed t h a t the only s i g n i f i c a n t l y 
d i f f e r e n t c o n t r a s t s were between 'before the o b j e c t noun 
i n 0' and 'before the o b j e c t noun i n P', and between "before 
the o b j e c t noun i n 0' and 'before the o b j e c t noun i n FS'. 
This p a t t e r n of r e s u l t s suggests t h a t the v a r i a b l e , a r t i c l e 
omission, i s a t t h i s age dependent on l o c a t i o n and not on 
answer form. As a measure of productive complexity i t sug-
gests t h a t c h i l d r e n of t h i s age f i n d i t r e l a t i v e l y easy to 
produce a r t i c l e s i n n o n - i n i t i a l l o c a t i o n s , but harder when 
they come f i r s t i n the utterance. There i s one other f a c t o r 
t h a t could have c o n t r i b u t e d t o t h i s p a t t e r n of r e s u l t s . 
This i s t h a t a r t i c l e s were harder t o detect i n the recording 
of the discourse when they came f i r s t , so some of the v a r i a -
t i o n by l o c a t i o n probably r e f l e c t s e r r o r s i n t r a n s c r i p t i o n . 
R e p e t i t i o n ; I n the i n v e s t i g a t i o n of r e p e t i t i o n i t i s 
assumed t h a t forms w i t h greater productive complexity w i l l 
show the e f f e c t s of r e p e t i t i o n t o a greater extent. I t i s 
also assumed t h a t the most l i k e l y e f f e c t of r e p e t i t i o n i s a 
reduc t i o n of productive complexity. P r o d u c t i v e l y complex 
utterances are expected to become simpler. 
Development may also a f f e c t the changes o c c u r r i n g 
w i t h r e p e t i t i o n , w i t h more r e c e n t l y acquired forms showing 
the e f f e c t s of r e p e t i t i o n t o a greater e x t e n t . The e f f e c t 
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of r e p e t i t i o n i s l i k e l y to be a regression i n m a t u r i t y of 
the forms being produced. I f r e p e t i t i o n leads t o a reduc-
t i o n i n the number of FS answers t o WH and a corresponding 
increase i n the number of P answers, i t would seem t h a t 
the p r e d i c a t e i s both p r o d u c t i v e l y simple and less r e c e n t l y 
acquired. I f r e p e t i t i o n leads to an increase i n the number 
of FS answers t o WH, i t would seem t h a t the f u l l sentence 
form i s both p r o d u c t i v e l y simpler and less r e c e n t l y acquired. 
However, the f u l l sentence form i s d e f i n i t e l y not less 
r e c e n t l y acquired than the predicate form because the 
pre d i c a t e appears before the f u l l sentence i n development. 
From the p o i n t of view of t r a n s f o r m a t i o n a l grammar the f u l l 
sentence i s d e r i v a t i o n a l l y more simple than the p r e d i c a t e , 
and i f productive complexity i s equivalent to d e r i v a t i o n a l 
complexity, r e p e t i t i o n should lead to an increase i n the 
number of f u l l sentence answers. Schlesinger 1s theory 
p r e d i c t s t h a t , w i t h r e p e t i t i o n , there i s l i k e l y t o be a 
decrease i n the number of f u l l sentence answers t o WH because 
the f u l l sentence i s p r o d u c t i v e l y more complex than the 
p r e d i c a t e . Therefore, the p r e d i c t i o n based on h i s theory 
corresponds w i t h the probable consequences of regression t o 
less r e c e n t l y acquired forms. 
Observation showed t h a t there was l i t t l e or no change 
i n the answers t o WD and WO through the twenty-four presenta-
t i o n s . There d i d seem to be a change i n the answers t o WH, 
a change c o n s i s t i n g of a r e d u c t i o n i n the number of f u l l 
sentence answers w i t h r e p e t i t i o n . To assess t h i s change a 
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s c a l e based on productive complexity was constructed, as 
foll o w s : 
1. A l l answers are f u l l sentences with noun s u b j e c t s . 
2. Some answers are f u l l sentences with noun s u b j e c t s , 
and some are simpler forms. 
3. A l l answers are f u l l sentences with pronoun s u b j e c t s . 
4. Some answers are f u l l sentences with pronoun 
s u b j e c t s , and some are simpler forms. 
5. A l l answers are p r e d i c a t e s , or some answers are 
p r e d i c a t e s and some are simpler forms. 
I n c o n s t r u c t i n g t h i s s c a l e i t was assumed, p a r t l y 
on the evidence from the la t e n c y s e c t i o n , t h a t f u l l sen-
tences with pronoun s u b j e c t s are e a s i e r to produce than ones 
with noun s u b j e c t s . The s c a l e i s constructed so t h a t i t 
covers a l l the d i f f e r e n t p a t t e r n s of answering behaviour to 
WH. I n other words, the answers of every c h i l d can be used 
to place him somewhere on the s c a l e . 
Although the twenty-four p r e s e n t a t i o n s were done i n 
three runs through the s e t of e i g h t p i c t u r e s , the e i g h t WH 
questions were spread out between these runs, two i n some 
and three i n ot h e r s . Therefore, i t was decided to a s s e s s 
the changes i n answering behaviour between the f i r s t four 
and the l a s t four WH questions i n each c h i l d ' s answers, 
r a t h e r than from run to run. So each c h i l d was assigned two 
points on the s c a l e , one based on h i s f i r s t four answers to 
WH, and one based on h i s l a s t four answers to WH. Then the 
numbers of c h i l d r e n who moved up the s c a l e , down the s c a l e , 
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or stayed put between the two assignments were counted. 
Between the two assignments three c h i l d r e n moved up the 
s c a l e , fourteen stayed put, and t h i r t e e n moved down. Using 
the s i g n t e s t ( S i e g e l 1956:68) t h i s change i s s i g n i f i c a n t 
(N=16, x=3; p=0.22, two t a i l e d ) . Therefore, r e p e t i t i o n 
has produced a reduction i n the number of FS type answers 
to WH with a corresponding i n c r e a s e i n simpler forms. Since 
r e p e t i t i o n d i d not appear to a f f e c t the P and 0 type answers 
to WD and WO, i t i s concluded t h a t , when r e p e t i t i o n i s used 
as a measure of productive complexity, f u l l sentences appear 
to be harder to produce than p r e d i c a t e s or o b j e c t s . This 
e f f e c t could have a l s o been the r e s u l t of a r e g r e s s i o n from 
more to l e s s r e c e n t l y acquired forms. T h i s point i s d i s - _ 
cussed f u r t h e r i n the general c o n c l u s i o n a f t e r the t r a i n i n g 
experiment. 
Experiment 3—The I n f l u e n c e of T r a i n i n g on 
Discourse Agreement 
I n t r o d u c t i o n 
The aim of t h i s experiment was to induce and 
r e i n f o r c e d i s c o u r s e agreement, t h a t i s , t o i n c r e a s e the num-
ber of appropriate answers to WH, WD, and WO by t r a i n i n g . 
Then, having attempted to i n c r e a s e d i s c o u r s e agreement, i t 
was hoped t h a t the r e s u l t s would r e v e a l something about 
the r e l a t i v e productive complexity of the three answer 
types, FS, P, and 0. 
I t has already been noted t h a t development may com-
p l i c a t e t h i s kind of experiment i n t h a t t r a i n i n g may have 
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l e s s i n f l u e n c e on more r e c e n t l y acquired forms. However, 
most of the c h i l d r e n under study should have been producing 
f u l l sentences for a t l e a s t eighteen months. Therefore, 
i n most cases t r a i n i n g should amount to teaching them when 
to produce the answers r a t h e r than how to produce them. 
From the standpoint of t r a n s f o r m a t i o n a l grammar, 
t r a i n i n g should have l e s s e f f e c t on the WD-P and WO-0 kinds 
of d i s c o u r s e agreement because t h e i r answers are assumed to 
be p r o d u c t i v e l y more complex than f u l l sentences. I n con-
t r a s t S c h l e s i n g e r ' s theory p r e d i c t s t h a t t r a i n i n g should 
have more i n f l u e n c e on these two kinds of d i s c o u r s e agree-
ment because they are assumed to be p r o d u c t i v e l y simpler 
than f u l l sentences. 
Method: To i n v e s t i g a t e the i n f l u e n c e of t r a i n i n g on d i s -
course agreement an experimental group t h a t r e c e i v e d t r a i n -
ing and a c o n t r o l group t h a t d i d not were constructed. The 
mean age of the experimental group was three years and nine 
months w h i l s t t h a t of the c o n t r o l group was three y e a r s and 
ten months. There were fourteen c h i l d r e n i n each group, 
and each c h i l d i n the experimental group was matched to a 
c h i l d i n the c o n t r o l group to make fourteen p a i r s of c h i l d r e n . 
The c h i l d r e n were matched according to t h e i r performance on 
the i n i t i a l d i s c o u r s e agreement study i n Experiment 2, 
which a l s o c o n s t i t u t e d the p r e - t e s t f o r t h i s experiment. 
As f a r as p o s s i b l e the c h i l d r e n were matched i n the number 
of f u l l sentence answers with noun s u b j e c t s given to WH, 
and o v e r a l l degree of d i s c o u r s e agreement. The l a t t e r was 
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assessed by counting up the number of answers i n agreement 
with each type of question and making a p r o f i l e of the 
three sums obtained. The c h i l d r e n were not matched for 
age or sex as these c h a r a c t e r i s t i c s were considered to be 
l e s s important than l e v e l of v e r b a l a b i l i t y w i t h i n the age 
range st u d i e d and f o r t h i s kind of experiment. 
The fourteen p a i r members of the c o n t r o l group had 
no experience w i t h the t e s t and t r a i n i n g m a t e r i a l s between 
the p r e - t e s t and the p o s t - t e s t , although they were used i n 
other experiments during t h i s time. The fourteen p a i r 
members of the experimental group r e c e i v e d two t r a i n i n g 
s e s s i o n s between the p r e - t e s t and the p o s t - t e s t , but because 
of the d i f f e r e n t arrangements with d i f f e r e n t sources the 
c h i l d r e n were not a l l examined over the same time i n t e r v a l . 
S i x c h i l d r e n were pr e - t e s t e d , t r a i n e d once, t r a i n e d twice, 
and p o s t - t e s t e d with a week between each s e s s i o n . The other 
e i g h t were pr e - t e s t e d , t r a i n e d once two days l a t e r , t r a i n e d 
twice two days l a t e r , and p o s t - t e s t e d f i v e days l a t e r . 
Despite t h i s i n c o n s i s t e n c y , the members of each p a i r were 
pre- and p o s t - t e s t e d over the same time i n t e r v a l . The 
p o s t - t e s t was a complete r e p e t i t i o n of the p r e - t e s t , the 
dis c o u r s e agreement study j u s t d e s c r i b e d i n Experiment 2. 
At each t r a i n i n g s e s s i o n four new and d i f f e r e n t 
p i c t u r e s were worked through i n combination with the three 
questions, WH, WD, and WO, making twelve p r e s e n t a t i o n s i n 
a l l . The order of the questions was v a r i e d and each ques-
t i o n was asked once or twice so the maximum t o t a l amount 
of work was roughly the same as i n the p r e - t e s t . The 
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c h i l d r e n were t r a i n e d i n the following way: When a c h i l d 
f a i l e d to give an appropriate answer I would say No, you 
should say . . . and then the c o r r e c t answer. Next, the 
c h i l d was asked to repeat the c o r r e c t answer and encour-
agement was given i f required. Then the question was 
repeated and the c h i l d answered again. Whether or not 
t h i s answer was appropriate, the next p i c t u r e and question 
were presented. When an answer was appropriate a t the 
f i r s t or second questioning, I would say Yes, t h a t ' s good 
or Yes, t h a t ' s r i g h t , and c a r r y on with the next p i c t u r e 
and question. 
R e s u l t s : The c h i l d r e n found t h i s experiment much harder 
going and some of them became l e s s keen to come f o r the 
subsequent experimental s e s s i o n s . 
To a s s e s s any general change i n the degree of d i s -
course agreement shown, i t was necessary to count the 
numbers of answers t h a t each c h i l d gave to each type of 
question t h a t showed d i s c o u r s e agreement. T h i s was done 
for the fourteen c h i l d r e n i n each group a t pre- and post-
t e s t i n g s , and the r e s u l t s are shown i n Table 8. Each 
f i g u r e i n Table 8 has a p o t e n t i a l maximum of 112 s i n c e 
there are fourteen c h i l d r e n and each question i s presented 
e i g h t times. 
The p a t t e r n and degree of d i s c o u r s e agreement i n 
Table 8 was evaluated s t a t i s t i c a l l y using a pseudo three-
way a n a l y s i s of v a r i a n c e (McNemar 1962:335). The v a r i a b l e s 
were i n d i v i d u a l s , pre- and p o s t - t e s t i n g , and experimental 
and c o n t r o l groups. This a n a l y s i s i s given i n s t a t i s t i c a l 
Appendix 5. The v a r i a t i o n due to the experimental con-
t r o l v a r i a b l e was not s i g n i f i c a n t , and n e i t h e r was t h a t 
due to the pre- and p o s t - t e s t i n g v a r i a b l e . However, there 
was a s i g n i f i c a n t i n t e r a c t i o n e f f e c t between these two 
v a r i a b l e s . This means th a t , o v e r a l l , t r a i n i n g did have a 
s i g n i f i c a n t i n f l u e n c e on the amount of d i s c o u r s e agreement 
shown by the c h i l d r e n . Then the r e s u l t s for the three 
questions were analysed s e p a r a t e l y i n the same way, but 
only WH-FS y i e l d e d a s i g n i f i c a n t i n t e r a c t i o n e f f e c t . These 
analyses are a l s o i n s t a t i s t i c a l Appendix 5. 
Table 8; Numbers of answers i n agreement to the questions 
WH, WD, and WO, a t pre- and p o s t - t e s t i n g , given 
by the experimental and c o n t r o l groups. (N=14 
per group). 
Group Question P r e - t e s t P o s t - t e s t 
Experimental WH 61 78 
WD 74 95 
WO 85 93 
Control WH 55 50 
WD 96 95 
WO 88 79 
I t was p o s s i b l e t h a t t r a i n i n g had induced the c h i l -
dren to produce more f u l l sentence answers to WH with 
pronoun than with noun s u b j e c t s . To i n v e s t i g a t e t h i s 
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p o s s i b i l i t y a second t a b l e was drawn up f o r WH alone, 
showing the numbers of FS answers with noun and pronoun 
s u b j e c t s at pre- and p o s t - t e s t i n g produced by the two 
groups. This i s Table 9. 
Table 9: Numbers of FS answers to WH with noun and pronoun 
s u b j e c t s a t pre- and p o s t - t e s t i n g given by the 
experimental and c o n t r o l groups (N=14 per group) 
Group Su b j e c t P r e - t e s t P o s t - t e s t 
Experimental Noun 22 24 
Pronoun 39 54 
T o t a l 61 78 
Control Noun 28 18 
Pronoun 27 32 
T o t a l 55 50 
I t may be h e l p f u l to p o i n t out the r e l a t i o n s h i p 
between Tables 8 and 9. I n Table 9, four t o t a l s are given 
and these t o t a l s a l s o occur i n Table 8 as the numbers of 
answers i n agreement to WH, given by the two groups a t 
pre- and p o s t - t e s t i n g . I n Table 9, these four t o t a l s are 
obtained by summing the f i g u r e s i n each quadrant f o r nouns 
and pronoun s u b j e c t s . I n other words, the information i n 
Table 9 i s a breakdown of a s e l e c t e d p a r t of the information 
i n Table 8, the p a r t concerned with WH. There i s a 
d e f i n i t e trend i n Table 9 for the numbers of answers with 
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noun s u b j e c t s to i n c r e a s e i n the experimental group but 
decrease i n the c o n t r o l group between pre- and p o s t - t e s t i n g . 
The answers with pronoun s u b j e c t s show a s i m i l a r trend 
except t h a t the c o n t r o l group shows a s l i g h t i n c r e a s e 
between t e s t i n g s . These trends were evaluated by three-
way a n a l y s i s of v a r i a n c e and i n n e i t h e r case was the trend 
s t a t i s t i c a l l y s i g n i f i c a n t . These a n a l y s e s are shown i n 
s t a t i s t i c a l Appendix 6. 
The net gains i n d i s c o u r s e agreement of the e x p e r i -
mental group over the c o n t r o l group between pre- and 
p o s t - t e s t i n g are about the same for WH, WD, and WO (22, 22, 
and 17 r e s p e c t i v e l y ) . So to the extent that t r a i n i n g d i d 
i n f l u e n c e the c h i l d r e n ' s behaviour i t appears to have 
in f l u e n c e d the three kinds of d i s c o u r s e agreement to the 
same extent. Moreover, judging by the net gains of the 
experimental over the c o n t r o l group once again, t r a i n i n g 
appears to have i n c r e a s e d the production of f u l l sentence 
answers with noun and pronoun s u b j e c t s to the same extent. 
Thus, i t may be concluded t h a t t r a i n i n g did i n c r e a s e the 
degree of d i s c o u r s e agreement shown by the c h i l d r e n . And 
although the i n d i v i d u a l kinds of agreements were not 
s t a t i s t i c a l l y s i g n i f i c a n t they a l l showed a comparable 
e f f e c t i n the same d i r e c t i o n . Therefore, the r e s u l t s of 
t h i s experiment i n d i c a t e that the three answer types, FS, 
P, and 0, are of comparable productive complexity. 
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General Conclusion 
I n the i n t r o d u c t i o n i t was noted t h a t development 
was l i k e l y to i n f l u e n c e the production of u t t e r a n c e s i n 
these experiments as w e l l as productive complexity. Even 
though these c h i l d r e n probably produced s i n g l e o b j e c t 
nouns before p r e d i c a t e s , and p r e d i c a t e s before f u l l sen-
tences, they should have been producing a l l three forms 
for some time. Since t h e i r mean age i s n e a r l y four years 
a l l of them should have been producing f u l l sentences f o r 
s e v e r a l months, and w e l l over a year i n most c a s e s . Con-
firming t h i s , i t has now been observed t h a t some c h i l d r e n 
who produced few f u l l sentences or none a t a l l i n t h i s 
experiment, were q u i t e able to produce them i n other con-
t e x t s . No doubt recency of a c q u i s i t i o n does i n f l u e n c e 
utterance production, but i t s a f f e c t on the production of 
the three kinds of answer under study i s considered to be 
minimal given the assumed general l e v e l of language 
development of the c h i l d r e n . 
Therefore, the r e s u l t s of the t r a i n i n g experiment 
are considered to show t h a t the three types of answers 
have the same degree of productive complexity, whereas 
the r e s u l t s of the r e p e t i t i o n a n a l y s i s show t h a t they do 
not. However, i f i t i s assumed t h a t most, i f not a l l , the 
c h i l d r e n have the a b i l i t y to produce f u l l sentences, i t i s 
necessary to ask why they do not produce them i n a context 
where a d u l t s normally would. The s i m p l e s t answer i s t h a t 
they are s t i l l l e a r n i n g to produce them i n t h i s context. 
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I t was noted a t the o u t s e t t h a t the degree of discourse 
agreement was l e s s f o r WH than f o r WD and WO, but not so 
much l e s s t h a t one would say t h a t the l e a r n i n g of d i s -
course agreement f o r WH was g e n e r a l l y j u s t beginning. 
This observation leads to a r e c o n c i l i a t i o n of the d i f f e r e n t 
f i n d i n g s concerning r e p e t i t i o n and t r a i n i n g . I f the c h i l -
dren were able to produce f u l l sentences and the l e a r n i n g 
of discourse agreement was w e l l under way, i t would be 
expected t h a t t r a i n i n g would produce a general i n c r e a s e 
i n d i s c o u r s e agreement. But a t the same time, s i n c e the 
WH-FS kind of agreement was the l e a s t w e l l learned i t 
would be expected to show the g r e a t e s t e f f e c t of r e p e t i t i o n . 
The r e s u l t s of the a n a l y s i s of a r t i c l e omission.are — 
c o n s i s t e n t with the conclusion t h a t the three answers 
types have comparable productive complexity. The l a t e n c y 
a n a l y s i s f o r the three year o ld group would a l s o be con-
s i s t e n t w ith t h i s conclusion, except t h a t the i n d i v i d u a l 
v a r i a t i o n i n l a t e n c y was so great t h a t i t was not c l e a r 
what the r e s u l t s meant. The l a t e n c y a n a l y s i s f o r the s i x 
and seven year olds would be c o n s i s t e n t with t h i s con-
c l u s i o n except i n the case of f u l l sentences with noun 
s u b j e c t s . Given t h a t T a y l o r (1969) found t h a t l a t e n c y was 
r e l a t e d to the conceptual d i f f i c u l t y of the t o p i c being 
t a l k e d about, maybe the d i f f e r i n g p i c t u r e content and the 
greate r information content of nouns than pronouns could 
e x p l a i n both the high i n d i v i d u a l v a r i a n c e a t three years 
and the d i f f e r e n c e between noun and pronoun s u b j e c t s a t 
s i x years of age. 
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Taking a l l the f i n d i n g s of experiments 2 and 3 
together, the conclusion t h a t answer types FS, P and 0 
have comparable productive complexity seems to be the most 
reasonable one. This conclusion i s not c o n s i s t e n t with 
the p r e d i c t i o n s about productive complexity based on e i t h e r 
t r a n s f o r m a t i o n a l grammar or on S c h l e s i n g e r 1 s theory. How-
ever, i t would be c o n s i s t e n t with the suggested m o d i f i c a t i o n 
to S c h l e s i n g e r ' s theory i n which one r e a l i s a t i o n r u l e i s 
needed to produce both f u l l sentences and p r e d i c a t e s and 
o b j e c t nouns. 
On balance, S c h l e s i n g e r ' s theory i s a more s a t i s -
f a c t o r y theory of utterance production than t r a n s f o r m a t i o n a l 
grammar, according to the evidence c o l l e c t e d so f a r . 
Nevertheless, n e i t h e r theory i s able to account f o r the 
v a r i a b i l i t y i n behaviour because they both c o n s i s t of r u l e s 
which give them an a l l - o r - n o t h i n g q u a l i t y . As E r v i n - T r i p p 
(1970) says, e l l i p t i c forms gra d u a l l y decrease i n t h e i r 
frequency of occurrence and t h i s gradual change i s not 
s a t i s f a c t o r i l y accounted f o r by d e l e t i o n r u l e s . One s o l u -
t i o n i s to invoke the competence-performance d i s t i n c t i o n 
and say t h a t the gradual i n c r e a s e i n f u l l form production 
r e f l e c t s the gradual reduction of some h y p o t h e t i c a l per-
formance f a c t o r with development. However, i f e l l i p s i s 
i s accounted for by d e l e t i o n r u l e s these r u l e s w i l l add to 
the d e r i v a t i o n a l complexity of e l l i p t i c forms, and so 
presumably to t h e i r productive complexity. T h i s problem 
i s the same as t h a t which was d i s c u s s e d i n the f i r s t 
chapter concerning Bloom"s use of d e l e t i o n r u l e s to 
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d e s c r i b e the incomplete e x p r e s s i o n of deep s t r u c t u r e i n 
s u r f a c e s t r u c t u r e . And i t i s r e l a t e d to the problem of 
Rodd and Braine i n t h e i r attempt to account for the appar-
e n t l y o p t i o n a l omission of s u b j e c t noun phrases i n e a r l y 
u t t e r a n c e s when there do not appear to be any performance 
c o n s t r a i n t s . A l l these problems are avoidable i f t r a n s -
formational grammar, with i t s emphasis on the formal 
s t r u c t u r e of the complete sentence, i s not used as a b a s i s 
for a model of utterance production. 
The complete sentence format of t r a n s f o r m a t i o n a l 
grammar r e i n f o r c e s the idea t h a t non-sentence utterances 
are produced by d e l e t i o n from sentences. I t may have been 
u s e f u l to d e s c r i b e young c h i l d r e n ' s u t t e r a n c e s as t e l e -
graphic but t h i s term a l s o suggests t h a t c e r t a i n p a r t s of 
sentences have been omitted or l o s t i n production. The 
evidence would suggest t h a t t e l e g r a p h i c u t t e r a n c e s are 
produced by c o n s t r u c t i o n of what the c h i l d knows r a t h e r 
than by omission or d e l e t i o n of what he knows but cannot 
produce. Therefore, there seems to be a need f o r a theory 
of utterance production t h a t i s not so s t r o n g l y t i e d to 
the complete sentence of a d u l t language. S c h l e s i n g e r 1 s 
theory does r e l a t e a l l u t t e r a n c e s to the complete sentence 
but the r e l a t i o n s h i p does not i n v o l v e deep s y n t a c t i c 
s t r u c t u r e so h i s theory has g r e a t e r appeal as a c o n s t r u c t i v e 
model of utterance production. Yet S c h e s l i n g e r 1 s theory 
a l s o uses r u l e s so i t does not s a t i s f a c t o r i l y account f o r 
the v a r i a b i l i t y i n production. I t would seem p o s s i b l e to 
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invoke performance f a c t o r s to e x p l a i n the i r r e g u l a r i t i e s 
of usage of r e a l i s a t i o n r u l e s , but the r e s u l t s of the 
t r a i n i n g experiment i n d i c a t e t h a t to some extent the 
v a r i a b i l i t y i n production r e f l e c t s the s t a t e of l e a r n i n g 
r a t h e r than the operation of some performance f a c t o r . 
T h i s means th a t i t may be more e f f e c t i v e to c o n s t r u c t a 
model of utterance production with p r o b a b i l i s t i c r e l a t i o n -
s h i p s r a t h e r than r u l e s . The p r o b a b i l i t i e s involved 
would r e f l e c t the s t a t e of l e a r n i n g and other v a r i a b l e s 
l i k e f a t i g u e . 
I n the i n t r o d u c t i o n to the two experiments i t was 
argued t h a t both t r a n s f o r m a t i o n a l grammar and S c h l e s i n g e r 1 s 
theory of utterance production are inadequate as models 
of utterance production because they do not take account 
of the i n f l u e n c e of context. Discourse agreement i s an 
example of the i n f l u e n c e of context, and the t r a i n i n g 
experiment suggests t h a t c h i l d r e n can l e a r n d i s c o u r s e 
agreement as a connection between a c e r t a i n context and 
a c e r t a i n utterance form. To put t h i s another way; i t 
was decided t h a t most of the c h i l d r e n were able to produce 
f u l l sentences but the l i n g u i s t i c and n o n - l i n g u i s t i c con-
t e x t had a strong i n f l u e n c e on whether they or not they 
di d produce them. Furthermore, E r v i n - T r i p p (1970) says 
t h a t c h i l d r e n seem to l e a r n to speak with d i s c o u r s e agree-
ment i n a general u n d i f f e r e n t i a t e d way, and then g r a d u a l l y 
t h e i r p a t t e r n of agreement d i f f e r e n t i a t e s and develops 
to match the a d u l t p a t t e r n . Therefore i t i s apparent t h a t 
-147-
a f u l l account of utterance production w i l l r e q u i r e an 
extensive study of the contextual determinants of speech. 
Or as E r v i n - T r i p p puts i t , " I n the end, some s i t u a t i o n a l 
c o n t r a s t s w i l l be necessary to provide evidence as to 
why c e r t a i n f e a t u r e s of the scene are encoded and not 
ot h e r s . U n t i l we have some evidence about f a c t o r s a f f e c t -
ing s e l e c t i o n we cannot proceed f u r t h e r with the formula-
t i o n of e a r l y sentence-making s t r a t e g i e s than to organise 
s t r i n g s of o p t i o n a l omittable elements" (1971a). 
Chapter 4 
Experiments 4, 5, 6 and 7 - Some More 
Questions and Answers 
General I n t r o d u c t i o n 
Up to now the r e s e a r c h has been concerned with the 
productive complexity of u t t e r a n c e s i n an attempt to l e a r n 
more about utterance production. The o r i g i n a l i n t e n t i o n 
was to use the f i n d i n g s to determine the v a l i d i t y of 
S c h l e s i n g e r ' s theory of utterance production or some 
a l t e r n a t i v e theory based on phrase s t r u c t u r e or transforma-
t i o n a l g enerative grammar. A l l these t h e o r i e s are s t r u c -
t u r a l t h e o r i e s of language or language behaviour and the 
need f o r s t r u c t u r a l t h e o r i e s i s unquestionable. However, 
these t h e o r i e s are inadequate i n two r e s p e c t s . F i r s t l y , 
they are not developmental t h e o r i e s and they do not 
de s c r i b e the a c q u i s i t i o n of l i n g u i s t i c knowledge of the 
l e a r n i n g of language behaviour. Secondly, they deal with 
u t t e r a n c e s or sentences i n i s o l a t i o n when i t i s c l e a r t h a t 
language i s learned i n r e l a t i o n to the l i n g u i s t i c and non-
l i n g u i s t i c context. 
The problem i s t h a t there i s no theory of language 
l e a r n i n g t h a t takes adequate account of the s t r u c t u r a l 
complexity of language and i t s r e l a t i o n s h i p to meaning and 
l i n g u i s t i c and n o n - l i n g u i s t i c context. Yet l e a r n i n g 
c l e a r l y i s involved i n language development, and c h i l d r e n 
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l e a r n not only the s t r u c t u r e of uttera n c e s but a l s o the 
r e l a t i o n s h i p s between utter a n c e s and t h e i r contexts. T h i s 
l e a r n i n g i s not simple stimulus-response l e a r n i n g , e i t h e r 
between the words of an utterance or between ut t e r a n c e s 
and t h e i r contexts. I t i s a s t r u c t u r a l and systematic 
kind of l e a r n i n g t h a t allows the c h i l d to understand and 
speak utterances which he has not heard before. The way 
i n which d i s c o u r s e agreement develops i s j u s t one example 
of the way i n which language development i s more l i k e the 
a c q u i s i t i o n of a complex s k i l l than a s e r i e s of abrupt 
changes as r u l e s of grammar acquired. I f t h i s reasoning 
i s c o r r e c t , the productive d i f f i c u l t y of an utterance w i l l 
depend on the l e v e l of s k i l l acquired i n i t s use as w e l l 
as on any grammatical measure l i k e the number of t r a n s f o r -
mations or r e a l i s a t i o n r u l e s involved. I t follows t h a t 
whether or not such grammatical operations are involved i n 
production, the speaker may be able to produce a gram-
m a t i c a l l y simple utterance as e a s i l y as a grammatically 
complex utterance i f h i s s k i l l s i n producing them have 
developed to the same advanced degree. 
At the end of the l a s t chapter a need was expressed 
fo r a g r e a t e r knowledge of the contextual i n f l u e n c e s on 
utterance production. I n the present s i t u a t i o n t h i s need 
stems from the f a c t t h a t c h i l d r e n who produce f u l l sentences 
i n some contexts do not do so i n others where i t would be 
appropriate to do so. This behaviour suggests t h a t perhaps 
c h i l d r e n do not l e a r n to produce f u l l sentences i n some 
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a b s t r a c t way independently of context. I n s t e a d , they may 
develop s k i l l s to produce appropriate u t t e r a n c e s with 
these s k i l l s becoming i n c r e a s i n g l y l i k e those of a d u l t s 
with age. Therefore, i f language development c o n s t i t u t e s 
the a c q u i s i t i o n of a highly complex system of s k i l l s , the 
study of the s i t u a t i o n a l i n f l u e n c e s on utterance production 
could be very r e l e v a n t to the study of productive com-
p l e x i t y . So the next s e r i e s of experiments i n v e s t i g a t e s 
some of the contextual i n f l u e n c e s on the production of 
su b j e c t nouns i n a continued attempt to l e a r n more about 
the nature of utterance production and i t s development. 
The s t r i k i n g f e a t u r e about the use of pronouns i n 
answers to WH was t h a t they only occurred i n the s u b j e c t 
p o s i t i o n . There i s presumably some connection between the 
use of pronouns and s u b j e c t i v i t y , or a g e n t i v i t y i n t h i s 
p a r t i c u l a r case. People tend to use pronouns when they 
think or know the l i s t e n e r knows whom they are t a l k i n g 
about. For i n s t a n c e , we are more l i k e l y to say I know 
where Jack i s . He's i n the shed than I know where Jack i s . 
Jack i s i n the shed. When the l i s t e n e r does not know whom 
i s being t a l k e d about the pronoun s u b j e c t i s r e l a t i v e l y 
uninformative, as i n the following conversation. He's i n 
the shed. Who i s ? Jack i s . 
There i s p o s s i b l y some connection between McNeill's 
e x t r i n s i c and i n t r i n s i c p r e d i c a t e s and the use of pronouns. 
McNeill found t h a t e x t r i n s i c p r e d i c a t e s a t t r i b u t e adven-
t i t i o u s p r o p e r t i e s to t h e i r s u b j e c t s , p r o p e r t i e s t h a t the 
l i s t e n e r i s l e s s l i k e l y to be aware of or to expect, and 
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i t i s e x t r i n s i c p r e d i c a t e s t h a t are produced with s u b j e c t 
nouns f i r s t . I t has already been suggested t h a t the 
pronoun may a c t as a kind of grammatical compromise i n 
which the speaker behaves grammatically by i n c l u d i n g a 
s u b j e c t without g i v i n g very much information about i t . 
This could be why the c h i l d r e n tended to produce answers 
to WH tha t were p r e d i c a t e s or f u l l sentences with pronoun 
s u b j e c t s . They could w e l l have assumed t h a t I knew whom 
they were t a l k i n g about because only one p i c t u r e was pre-
sented a t a time and I would have been able to see the 
p i c t u r e s as they spoke. On the. other hand, as McNeill 
suggests, i t may be the c h i l d ' s e g o c e n t r i c i t y that leads 
him to produce so many p r e d i c a t e s . I n t h i s case the c h i l -
dren behaved as they did without any conscious or uncon-
scious c o n s i d e r a t i o n of my behaviour and the p i c t u r e s . 
To i n v e s t i g a t e these p o s s i b i l i t i e s an attempt was 
made to i n c r e a s e the c h i l d r e n ' s communicative concern with 
the agent of the a c t i o n s . T h i s was done i n two ways. The 
f i r s t way of i n c r e a s i n g i n t e r e s t i n the agents was to ask 
questions about them. The second way involved the presenta-
t i o n of p i c t u r e s with more background and a d i f f e r e n t 
question. T h i s new question was What can you see there? 
which u n l i k e What i s happening there? does not put so much 
emphasis on a c t i o n . 
The t h i r d and fourth experiments i n t h i s s e r i e s 
take up a d i f f e r e n t idea: t h a t the c h i l d r e n tend to men-
t i o n or i n c l u d e the s u b j e c t noun when i t has g r e a t e r per-
sonal i n t e r e s t value for them. 
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Experiment 4—What i s happening to the s u b j e c t ? 
I n t r o d u c t i o n 
The f i r s t experiment i n t h i s s e r i e s was aimed a t 
encouraging the c h i l d r e n to produce more sentences with 
noun or pronoun s u b j e c t s by the use of a combination of 
questions which were intended to focus t h e i r i n t e r e s t on 
the agents of the a c t i o n s shown i n the same kind of p i c t u r e s 
as before. 
The f i r s t question i s of the kind 'who i s b u i l d i n g 
the house?' and i s abbreviated as WHO. T h i s question asks 
s p e c i f i c a l l y f o r information about the agent, and a noun 
or pronoun d e s c r i b i n g the agent would be an appropriate 
answer showing d i s c o u r s e agreement. The answers - to t h i s 
question should show whether the c h i l d r e n have some general 
d i f f i c u l t y i n producing d e s c r i p t i o n s of agents, which i s 
highly u n l i k e l y , and whether they have a general preference 
f o r d e s c r i b i n g agents with pronouns r a t h e r than nouns. 
The second question i s of the kind 'What i s happen-
ing to the house?' and i t i s abbreviated or l a b e l l e d as 
WHT. This question makes a d i r e c t r e f e r e n c e to the o b j e c t 
of the a c t i o n while asking f o r information about the agent 
and a c t i o n involved. So t h i s question should lead to a 
g r e a t e r i n t e r e s t i n agents, too. I n t h i s case, answers of 
the kind 'the man i s b u i l d i n g the house' are appropriate, 
but answers l i k e 'the man i s b u i l d i n g i t ' show more d i s -
course agreement. The o b j e c t noun may be r e p l a c e d by a 
pronoun fo r the very reason j u s t d i s c u s s e d . Since the 
o b j e c t i s r e f e r r e d to i n the preceding question the 
respondent may use a pronoun i n s t e a d of a noun because 
the l i s t e n e r w i l l know what he i s t a l k i n g about. 
I t i s hypothesized t h a t these two questions should 
e l i c i t answers with a higher frequency of s u b j e c t s , noun 
or pronoun, than was obtained i n answers to WH i n E x p e r i -
ment 2. Moreover, a l a r g e r proportion of noun s u b j e c t s 
may be produced because these are more informative than 
pronouns, although both are appropriate. 
Method 
Ten new and d i f f e r e n t p i c t u r e s of simple a c t i o n s 
were drawn up and these are shown i n Appendix 3. T h i s s e t 
of ten was presented twice to each c h i l d so_ t h a t each 
p i c t u r e could be p a i r e d with each question. The questions 
were presented a l t e r n a t e l y so t h a t there might be as much 
i n t e r a c t i o n between the two questions as p o s s i b l e . The 
f i r s t question was always a WHO type of question. The 
p i c t u r e s were s h u f f l e d between c h i l d r e n to randomly c o n t r o l 
for any e f f e c t t h a t the order of p i c t u r e p r e s e n t a t i o n might 
have. 
The s u b j e c t s f o r t h i s experiment were fourteen c h i l -
dren from the day nursery source who had taken p a r t i n 
Experiment 2. 
R e s u l t s 
A combination of experimenter e r r o r (asking the 
wrong q u e s t i o n s ) , poor m a t e r i a l , and d i f f i c u l t s u b j e c t s 
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r e s u l t e d i n an incomplete s e t of data for t h i s experiment. 
However, ten out of the fourteen c h i l d r e n produced com-
p l e t e data on e i g h t of the p i c t u r e s i n combination with 
WHT, and twelve produced n e a r l y complete data on e i g h t 
p i c t u r e s i n combination with WHO and WHT. Table 10 shows 
the frequencies of the d i f f e r e n t kinds of answers given 
to WHO and the numbers of c h i l d r e n g i v i n g each kind. 
Table 11 shows the frequencies of the d i f f e r e n t kinds of 
answer given to WHT and the numbers of c h i l d r e n g i v i n g 
each kind. Both t a b l e s are based on the twelve c h i l d r e n 
who gave almost complete data on e i g h t p i c t u r e s . Thus 
i n both t a b l e s the frequencies t o t a l to almost n i n e t y - s i x , 
t h a t i s twelve c h i l d r e n by e i g h t p i c t u r e s . Since some 
children" gave more than one kind of answer the t a b l e s of 
the second columns are g r e a t e r than twelve. 
Table 10; Types of answer given to the question WHO, the 
frequencies with which they occurred and the 
numbers of c h i l d r e n using them (N=12). 
Answer Type Frequency Numbers of C h i l d r e n 
Noun s u b j e c t alone 68 11 
F u l l sentence with 
noun s u b j e c t 3 1 
Pronoun s u b j e c t alone 16 4 
F u l l sentence w i t h 
pronoun s u b j e c t 4 3 
P r e d i c a t e alone 2 2 
T o t a l number of answers 93 
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Table 11: Types of answer to the question WHT, the 
frequencies with which they occurred and the 
numbers of c h i l d r e n using them (N=12). 
Answer Type Frequency Number of 
C h i l d r e n 
F u l l sentence with 
noun s u b j e c t 11 3 
F u l l sentence with 
pronoun s u b j e c t 32 7 
P r e d i c a t e alone 46 7 
Other 5 2 
T o t a l number of answers 94 
The r e s u l t s i n Table 10 show t h a t the answer type, 
Noun Subject Alone was by f a r the most frequent answer to 
WHO, and i t was used by eleven out of twelve c h i l d r e n . 
The noun s u b j e c t was much more frequent than the pronoun 
s u b j e c t . So the c h i l d r e n were answering with d i s c o u r s e 
agreement i n two ways: f i r s t l y , they tended to give the 
s u b j e c t alone type of answer which was appropriate because 
the r e s t of the a c t i o n was described i n the questions. 
Secondly, they used nouns more than pronouns and i n t h i s 
i n s t a n c e the noun i s more appropriate because i t g i v e s 
more information about the agent than the pronoun. 
The pronoun s u b j e c t alone answers to WHO stood out 
because many of them used the o b j e c t pronouns 'him' and 
'her' i n s t e a d of the s u b j e c t pronouns 'he' and ' she 1. 
Four c h i l d r e n gave t h i s kind of answer and two of these 
used o b j e c t pronouns once, one saying 'him' and the other 
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saying 'her'. Another c h i l d used pronouns s i x times and 
s a i d both 'him' and 'her', while the f o u r t h c h i l d used 
'him' and 'she' e x c l u s i v e l y . The l a t t e r two c h i l d r e n 
behaved i n a very i n t e r e s t i n g way i n that one used 'he' 
for the s u b j e c t i n answers to WHT w h i l e the other, on 
the r a r e occasions t h a t he used f u l l sentences with 
pronoun s u b j e c t s , a l s o used 'he' and not 'him' f o r the 
s u b j e c t . For some reason s u b j e c t pronouns i n i s o l a t i o n 
are d i f f e r e n t from s u b j e c t pronouns i n sentences for these 
two c h i l d r e n . 
The r e s u l t s i n Table 11 show t h a t the c h i l d r e n 
answered WHT i n much the same way t h a t they answered WH 
i n Experiment 2. I n f a c t , when the answers of the ten 
c h i l d r e n who produced a complete s e t of data i n t h i s 
experiment are compared with t h e i r answers to WH i n 
Experiment 2, there i s no s i g n i f i c a n t d i f f e r e n c e i n the 
number of f u l l sentences produced. Furthermore, the 
r a t i o s of noun to pronoun s u b j e c t s i n the two s e t s of 
answers were roughly the same, so t h a t o v e r a l l these 
c h i l d r e n answered WHT i n the same way t h a t they answered 
WH. Th e i r answers were not e n t i r e l y the same though 
for they answered WHT i n two ways t h a t seldom occurred 
i n t h e i r answers to WH. F i r s t l y , there was a s i g n i f i -
c a n t l y lower production of the o b j e c t noun i n answers to 
WHT than i n answers to WH ( S i e g e l 1956:68 and 25 0. Sign 
t e s t : N=7, x=0, two t a i l e d p=0.016). And, secondly, 
there was a s i g n i f i c a n t l y g r e a t e r use of the o b j e c t 
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pronouns ' i t ' and 'them* i n answers to WHT than i n 
answers to WH (Sign t e s t : N=9, x=0, two t a i l e d p=0.004). 
Both p r a c t i c e s r e f l e c t d i s c o u r s e agreement to WHT, and 
s e n s i t i v i t y to mention of the o b j e c t i n the question by 
e i t h e r not producing i t i n the answer or by r e f e r r i n g to 
i t with a pronoun. T h i s behaviour i s important because 
i t supports the argument i n the i n t r o d u c t i o n f o r t h i s 
chapter t h a t , i f the speaker can assume t h a t the l i s t e n e r 
knows what he i s t a l k i n g about, the person or o b j e c t con-
cerned may be r e f e r r e d to with a pronoun. T h i s would 
support the idea t h a t the c h i l d r e n r e f e r to agents with 
pronouns or not a t a l l when they can assume t h a t the 
l i s t e n e r knows whom i s being t a l k e d about. T h i s does not 
n e c e s s a r i l y mean th a t the c h i l d r e n were a c t i v e l y taking 
account of the l i s t e n e r ' s p o i n t of view and probable 
knowledge, for they could have learned to speak i n t h i s 
way without understanding why. 
The p a t t e r n of d i s c o u r s e agreement to WHT i s a l s o 
important from the point of view of productive complexity. 
I f the c h i l d r e n did not produce s u b j e c t s i n answers to WH 
because of some l i m i t to productive complexity they 
should have been able to produce more s u b j e c t s i n t h e i r 
answers to WHT s i n c e they produced fewer o b j e c t s i n these 
answers. This f i n d i n g i s of i n t e r e s t with regard to the 
kind of l i m i t to utterance production described by Bloom 
for s l i g h t l y younger c h i l d r e n . She envisaged a l i m i t t h a t 
operated l i k e a sampling process so t h a t only a c e r t a i n 
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amount of the deep s t r u c t u r e of u t t e r a n c e s could a c t u a l l y 
be expressed i n s u r f a c e s t r u c t u r e . T h i s p a r t i c u l a r f i n d -
ing i n d i c a t e s t h a t i t was u n l i k e l y t h a t there was any 
kind of sampling l i m i t causing the c h i l d r e n to omit sub-
j e c t s i n t h e i r answers to WH. The c h i l d r e n appear to 
have been c o n s t r u c t i n g t h e i r answers according to the 
l i n g u i s t i c and n o n - l i n g u i s t i c context without any obvious 
o b l i g a t i o n to speak f u l l sentences. 
This experiment did not succeed i n i t s aim to 
i n c r e a s e the number of f u l l sentence answers produced by 
focussing i n t e r e s t on the agent and the a c t i o n performed. 
However, some m o d i f i c a t i o n of behaviour was observed. 
The c h i l d r e n c e r t a i n l y had no d i f f i c u l t y producing sub-
j e c t nouns on t h e i r own i n answer to WHO, th e r e f o r e there 
does not seem to be any general l i m i t a t i o n on the produc-
t i o n of s u b j e c t nouns. The experiment does not o f f e r any 
explanation of why the attempt to i n c r e a s e f u l l sentence 
production d i d not succeed, but the evidence suggests 
t h a t i t was not because of any c o n s t r a i n t on productive 
complexity. 
Experiment 5—What can you see there? 
I n t r o d u c t i o n 
The second experiment i n t h i s s e r i e s i n v e s t i g a t e s 
the u t t e r a n c e s produced i n a new context w i t h grea t e r 
p i c t u r e content and a new question, What can you see 
th e r e ? , l a b e l l e d WST. I t was decided to use p i c t u r e s 
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with more content because one reason that the c h i l d r e n 
did not mention agents as noun or pronoun s u b j e c t s could 
have been t h a t previous p i c t u r e s only contained p i c t o r i a l 
r e p r e s e n t a t i o n s of the a g e n t - a c t i o n - o b j e c t u n i t s which 
they were being asked to t a l k about. To add to the p i c -
ture content too much would mean some l o s s of c o n t r o l 
over t h a t aspect of the p i c t u r e s t h a t i t was intended 
the c h i l d r e n should t a l k about. Therefore, each new 
p i c t u r e s t i l l contained one agent-action-unit, but more 
background was put i n . Sometimes t h i s background included 
animals, and i n two cases i t included other people. These 
new p i c t u r e s are shown i n Appendix 4. 
I t was a l s o thought t h a t the question, WH, might 
have been encouraging the .children to focus on the 
'happening' p a r t s of the p i c t u r e s , meaning the a c t i o n s . 
So WH was r e p l a c e d by What can you see t h e r e ? , a question 
t h a t seemed to be more open as f a r as the kind of informa-
t i o n asked f o r . 
I t was hypothesized t h a t these d i f f e r e n t p i c t u r e s 
and the new question would l e a d the c h i l d r e n to produce 
more f u l l sentences i n t h e i r d e s c r i p t i o n s of the p i c t u r e 
content than they did i n t h e i r answers to WH. 
Method 
A new s e t of e i g h t p i c t u r e s was drawn up as 
d e s c r i b e d i n the i n t r o d u c t i o n . One of the o r i g i n a l e i g h t 
showed a nurse a t work, but she was poorly recognised, 
so t h i s p i c t u r e was replaced by the one of Santa Cl a u s . 
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At the same time two more p i c t u r e s were added, making 
ten i n a l l , and both of these showed a man pushing a type 
of baby c a r r i a g e on the l e f t hand s i d e of the p i c t u r e . 
One of these two p i c t u r e s had a man standing i n the back-
ground, while the other had a l a r g e green bus. The idea 
behind these a d d i t i o n s was to explore the sequence of 
encoding the c h i l d r e n followed i n d e s c r i b i n g p i c t u r e con-
t e n t . I t was expected t h a t the bus would draw the 
c h i l d r e n ' s a t t e n t i o n from the man pushing the baby c a r -
r i a g e , so t h a t i n t h a t case they would be l e s s l i k e l y to 
d e s c r i b e the man f i r s t . 
Fourteen c h i l d r e n from the day nursery did t h i s 
experiment i n i t s o r i g i n a l form, then twenty-four nursery 
school c h i l d r e n d i d i t i n i t s r e v i s e d form. These nursery 
school c h i l d r e n a c t u a l l y did t h i s experiment before they 
did Experiment 2, so any d i f f e r e n c e s i n behaviour cannot 
be accounted f o r by p r i o r experience of s i m i l a r t e s t 
m a t e r i a l . The o r i g i n a l and r e v i s e d s e t s of p i c t u r e s were 
presented i n the same order to every c h i l d , each c h i l d 
seeing each p i c t u r e once only. The question WST was 
presented simultaneously with each p i c t u r e and the c h i l -
dren's answers recorded as before. 
R e s u l t s 
T h i r t y - f o u r c h i l d r e n produced s a t i s f a c t o r y r e s u l t s 
f o r both t h i s experiment and Experiment 2, the i n i t i a l 
d i s c o u r s e agreement experiment using WH, WD and WO. The 
a n a l y s i s of the c h i l d r e n ' s responses to WST was more 
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complicated than those f o r previous questions because 
there was more to t a l k about and a g r e a t e r v a r i e t y of 
answer forms was produced. Those p a r t s of each c h i l d ' s 
response f o r each p i c t u r e t h a t r e l a t e d to the key agent-
a c t i o n u n i t were picked out, and these i s o l a t e d answers 
were of f i v e types, as f o l l o w s : I f the answer i s a f u l l 
sentence with a noun s u b j e c t i t i s c l a s s i f i e d as FS-noun, 
but i f i t has a pronoun s u b j e c t i t i s c l a s s i f i e d as 
FS-pronoun; i f the answer i s a p r e d i c a t e on i t s own, i t 
i s c l a s s i f i e d as P r e d i c a t e (a p r e d i c a t e could be an 
i s o l a t e d verb or a verb and an o b j e c t noun phrase); i f 
the agent i s described s e p a r a t e l y by an i s o l a t e d noun 
the answer i s c l a s s i f i e d as Agent Alone (sometimes there 
would be an appropriate p r e d i c a t e elsewhere i n the t o t a l 
response); and, f i n a l l y , i f the o b j e c t was described 
s e p a r a t e l y by an i s o l a t e d noun the answer i s c l a s s i f i e d 
as Object Alone. Table 12 shows the f i v e types of answer, 
t h e i r f r e quencies of occurrence and the numbers of c h i l d r e n 
using each type i n t h e i r responses to WST and WH. Since 
a c h i l d could use more than one answer type i n response 
to WST, the frequencies.under WST sum to more than the 
product of the number of c h i l d r e n and the number of 
p i c t u r e s . 
The r e s u l t s i n Table 12 are c o n s i s t e n t with the 
hypothesis, though t h i s may not be immediately apparent. 
Taking the r e s u l t s f o r FS noun f i r s t , i t i s found t h a t 
t h i s form occurred s l i g h t l y l e s s often i n answers to WST 
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Table 12: F i v e types of answer (explained i n the t e x t ) , 
t h e i r f requencies of occurrence and the numbers 
of c h i l d r e n using them i n responses to the 
questions WH and WST (N=34). 
Answer Type 
Frequency Number of Children 
WH WST WH WST 
FS-noun 71 61 17 21 
FS-pronoun 74 13 22 8 
P r e d i c a t e 111 8 24 7 
Agent Alone 3 179 1 34 
Object Alone 10 120 7 33 
than i n answers to WH, although a few more c h i l d r e n used 
i t "in t h i s context than they did in -answer to WH. The 
r e s u l t s f o r FS pronoun and P r e d i c a t e are q u i t e d i f f e r e n t . 
Between WH and WST there was a decrease i n the number of 
f u l l sentences with pronoun s u b j e c t s and i n the number of 
p r e d i c a t e s produced. Moreover, f a r fewer c h i l d r e n used 
these forms i n answer to WST than i n answer to WH. These 
d i f f e r e n c e s were evaluated using the s i g n t e s t , w ith the 
s i g n s r e f l e c t i n g the r e l a t i v e f r e quencies of each form 
i n each c h i l d ' s answers to WH and WST. As expected, 
there was no s i g n i f i c a n t d i f f e r e n c e f o r f u l l sentences 
with noun s u b j e c t s ( S i e g e l 1956:72. N=27, x=13, z=0, 
p=0.5). However, the d i f f e r e n c e s f o r f u l l sentences with 
pronoun s u b j e c t s and f o r p r e d i c a t e s were s i g n i f i c a n t 
( r e s p e c t i v e l y : N=24, x=4, z=3.06, p l e s s than 0.003; 
N=22, x=0, z=4.47, p l e s s than 0.001). These r e s u l t s 
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mean that, although the absolute usage of f u l l sentences 
with noun s u b j e c t s i s not d i f f e r e n t between WH and WST, 
the usage of t h i s form r e l a t i v e to the usage of f u l l 
sentences with pronoun s u b j e c t s and of p r e d i c a t e s i s 
g r e a t e r i n answers to WST than i n answers to WH. There-
fore, the combination of a d i f f e r e n t question and g r e a t e r 
p i c t u r e content achieved the aim of i n c r e a s i n g the number 
of f u l l sentences with noun s u b j e c t s r e l a t i v e to the two 
other forms t h a t were used i n answer WH. 
The d i f f e r e n t l i n g u i s t i c and n o n - l i n g u i s t i c context 
of t h i s experiment a f f e c t e d answering behaviour i n other 
ways. As Table 12 shows, there were very few answers to 
WH of the types Agent Alone and Object Alone y e t these 
types predominated the answers to WST. Furthermore, the 
p r e d i c a t e was the predominant answer to WH y e t i t shows 
the lowest usage i n answers to WST. The reason f o r these 
d i f f e r e n c e s i s assumed to be mainly i n the d i f f e r e n c e s 
between the two q u e s t i o n s . Whereas WH, with i t s i n c l u s i o n 
of the word * happening 1 lead the c h i l d r e n to focus on 
a c t i v i t i e s , WST lead the c h i l d r e n to focus on t h i n g s , both 
animate and inanimate. The f o c u s s i n g of the two questions 
was by no means e x c l u s i v e , and some c h i l d r e n produced verbs 
i n answer to WST i n much the same way as they produced 
i s o l a t e d nouns. To demonstrate t h i s , here i s the t r a n s c r i p t 
of one g i r l ' s answers to WST: 
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P i c t u r e 1. Washing. 
2. He's gonna push i t . 
3. Skipping. 
4. A man and a horse and a . . . . 
5. A bus and a pram and a spade. 
6. P u l l i n g and a c l o c k . 
7. Running t r e e and a dog and a b a l l . 
8. A c a r t . 
9. Brushing and two mans a pram. 
10. Santa Claus he's got h i s p r e s e n t s . 
T h i s g i r l was t y p i c a l i n the way she l i s t e d items 
of p i c t u r e content. Her answers fo r the second and tenth 
p i c t u r e s show t h a t she i s able to produce f u l l sentences 
w i t h pronoun s u b j e c t s , y e t i n her d e s c r i p t i o n s of the 
other p i c t u r e s and i n her answers to WH she does not do 
so. This g i r l belonged to the experimental group i n the 
t r a i n i n g experiment and a f t e r t r a i n i n g she produced f i v e 
answers to WH with pronoun s u b j e c t s and three without. 
T h i s confirms her a b i l i t y to produce f u l l sentences and 
simultaneously makes the way she l i s t e d verbs as w e l l as 
nouns i n answer to WST a l l the more s t r i k i n g . The l i s t i n g 
behaviour seemed to r e f l e c t the c h i l d ' s i n t e r e s t as h i s or 
her a t t e n t i o n was drawn to the v a r i o u s p a r t s of the p i c -
t u r e s . Furthermore, i t i s as i f a c t i v i t i e s are separated 
from t h e i r agents, and perhaps from the o b j e c t s of those 
a c t i v i t i e s too. The g i r l behaved as though she looked a t 
the p i c t u r e s with tunnel v i s i o n , seeing and noting things 
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and events without i n t e g r a t i n g them, except as a sequence 
of items. 
I f an a d u l t was to l i s t things i n t h i s way he 
would probably s t a r t with I can see a . . . or t h e r e ' s 
a . . . . Very few of the c h i l d r e n introduced t h e i r 
answers i n t h i s way but the following examples show t h a t 
they d i d do i t sometimes: 
P i c t u r e 1. swing I can see. 
3. can see a duck. 
4. there's a h o r s i e . 
9. . . . and a man there a man coming along 
with a baby i n a pushchair. 
6. . . . and t h a t ' s a c l o c k . 
2. . . . the policeman's there t r y i n g to get 
the car going. 
9. t h a t ' s a w a l l and t h a t ' s a boy . . . and 
there's a pram. 
The use of these i n t r o d u c t o r y words and phrases 
occurred much l e s s often i n answers to WH than i n answers 
to WST. Some examples from WH answers are shown below 
and none of these has an introductory component: 
a man who's jumping on a w a l l . 
a man a s i l l y o l d man reading a s i l l y o l d book, 
a choochoo t r a i n and a l i t t l e g i r l ' s p u l l i n g 
a choochoo t r a i n . 
However, one of the s i x year olds produced t h e r e ' s 
a boy and he's jumping over the w a l l , an utterance t h a t 
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appears t o reve a l a great deal about the way i n which 
some answers t o WH were produced. When an a d u l t uses 
I can see . . . he would be l i k e l y t o describe an a c t i o n 
l i k e t h i s , (21) or (22) or (23): 
I can see a boy jumping over a w a l l (21) 
I can see a boy who i s jumping over a w a l l (22) 
I can see a boy and he i s jumping over a w a l l (23) 
The above example of a three year o l d using 'who* 
and a r e l a t i v e clause was the only one of i t s k i n d . But 
many of the c h i l d r e n produced utterances l i k e a boy 
jumping over a w a l l . Some of these utterances included 
the a u x i l i a r y verb ' i s ' and some d i d not. I n f a c t , look-
ing back a t the data from Experiment 2 i t i s found t h a t 
out of a t o t a l of_-seventy-two f u l l sentence answers w i t h 
noun subjects, t h i r t y included the a u x i l i a r y verb and 
f o r t y - t w o d i d not. When adu l t s are asked WH they tend t o 
answer l i k e the s i x year olds u s u a l l y d i d w i t h utterances 
l i k e a boy i s jumping over a w a l l . So i t would seem t h a t 
the three year olds were moving towards the mature form 
and t h a t the immature form t h a t they used was s i m i l a r t o 
the a d u l t c o n s t r u c t i o n s w i t h i n t r o d u c e r s l i k e (21), (22), 
and (23). I f t h i s i s t r u e i t would be expected t h a t they 
would produce more a u x i l i a r y verbs i n f u l l sentence 
answers w i t h pronoun subjects t o correspond w i t h the d i f -
ference between forms (21) and (23). This i s what happens, 
f o r i n the t o t a l of n i n e t y - f i v e f u l l sentence answers t o 
WH w i t h pronoun subjects, e i g h t y - f o u r include the a u x i l -
i a r y verb ' i s ' and eleven do not. 
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The f i g u r e s j u s t given f o r the production of the 
a u x i l i a r y verb ' i s ' w i t h noun and pronoun subjects cannot 
be evaluated s t a t i s t i c a l l y as they stand. Therefore, 
the c h i l d r e n were d i v i d e d i n t o two groups according t o 
whether t h e i r f u l l sentence answers contained noun sub-
j e c t s predominantly or pronoun subjects predominantly. 
Eight c h i l d r e n d i d not show a predominant p a t t e r n , which 
l e f t t h i r t e e n who gave noun subjects predominantly, and 
seventeen who gave pronoun subjects predominantly. This 
d i v i s i o n means t h a t one group's answers contain mainly 
noun subjects, w h i l e the other group's answers contain 
mainly pronoun subjects. Then each c h i l d ' s answers were 
examined t o see i f more answers included the a u x i l i a r y verb 
or not, and a two-by-two t a b l e constructed. Of the t h i r t e e n 
producing predominantly noun subjects, s i x produced more 
answers w i t h the a u x i l i a r y and seven produced more wi t h o u t 
i t . A l l seventeen c h i l d r e n w i t h predomimantly pronoun 
subject answers produced more answers w i t h o u t the a u x i l i a r y 
verb. The Fisher exact p r o b a b i l i t y t e s t was used to e v a l -
uate t h i s p a t t e r n and i t was found to y i e l d a p r o b a b i l i t y 
of 0.0008. Therefore i t i s concluded t h a t the a u x i l i a r y 
verb ' i s ' was more o f t e n produced i n answers w i t h pronoun 
subjects than i n answers w i t h noun subj e c t s . 
I f a u x i l i a r y verb production had been used as a 
measure of productive complexity i n Experiment 2, i t 
would have confirmed the d i f f e r e n c e i n productive com-
p l e x i t y between f u l l sentences w i t h noun and pronoun 
subjects found i n the latency analysis of the s i x year 
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old's answers t o WH. I t was not used as a measure of 
productive complexity because t h a t experiment was con-
cerned w i t h the r e l a t i v e productive complexity of answers 
FS, P, and 0, and the a u x i l i a r y verb could only occur i n 
FS. But now the present a n a l y s i s suggests t h a t the d i f -
ference i n the production of the a u x i l i a r y verb between 
FS answers w i t h noun and pronoun subjects has another 
explanation. This explanation i s t h a t answers l i k e a boy 
jumping over a w a l l do not appear to be l i k e the a d u l t 
model a boy i s jumping over a w a l l w i t h ' i s ' o mitted, but 
more l i k e the a d u l t model I can see a boy jumping over a 
w a l l w i t h the ' I can see' p a r t l e f t unspoken. S i m i l a r l y , 
the answers w i t h pronoun subjects may be l i k e the s i x 
year old's utterance there's a boy and he's jumping over 
the w a l l w i t h the f i r s t p a r t concerning the i d e n t i f i c a t i o n 
of the agent l e f t unspoken. Thus, the a u x i l i a r y verb ' i s ' 
occurs i n the model sentence f o r the pronoun subject but 
not i n t h a t f o r the noun subject. This d i f f e r e n c e could 
account f o r the more frequent production of ' i s ' i n 
answers w i t h pronoun subjects than i n those w i t h noun 
subjects. 
This argument helps t o make sense of the behaviour 
of those c h i l d r e n who used o b j e c t pronouns i n what appeared 
to be the subject p o s i t i o n i n t h e i r answers t o WH. Both 
'her' and 'him' were used but 'him' was used f a r more 
o f t e n . Four out of the f i v e c h i l d r e n who used these 
forms included the a u x i l i a r y verb ' i s ' w i t h them and two 
di d not, one being mixed. Those c h i l d r e n who included 
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the a u x i l i a r y were behaving t r u l y c r e a t i v e l y : since 
these forms, f o r example him's reading, do not normally 
occur i n a d u l t speech the c h i l d r e n could not have learned 
them by simple i m i t a t i o n . One of the c h i l d r e n who used 
o b j e c t pronouns i n t h i s way e x h i b i t e d a diverse r e p e t o i r e , 
s p e c i f i c a l l y , 'she's', ' her's', ' her' , 'him's' and 'him'. 
Two others used both 'him's' and'he's'. 
Gruber (1971) has suggested t h a t the subject-
predicate s t r u c t u r e i s a s p e c i a l case of the topic-comment 
s t r u c t u r e which appears before i t i n language development, 
he says. One piece of evidence he gives f o r t h i s i s one 
c h i l d ' s use of the o b j e c t pronoun 'him' as a subject. 
This c h i l d never produced 'him's 1 although he d i d produce 
'he's'. Gruber i n t e r p r e t s t h i s behaviour t o mean t h a t 
the c h i l d changes from using the case-marked pronoun 'him', 
the t o p i c form, to using the unmarked pronoun 'he' when 
he begins t o use the sub j e c t - p r e d i c a t e s t r u c t u r e . Although 
there i s no such s t r i c t d i v i s i o n of usage of o b j e c t pronouns 
i n the present r e s u l t s , Gruber's idea i s a very r e l e v a n t 
one. There i s one a d u l t model sentence w i t h a pronoun t h a t 
has not y e t been presented and t h i s i s I can see him 
reading. Both t h i s model and I see a boy reading have a 
kin d of topic-comment s t r u c t u r e i n t h a t the main clause 
i s concerned w i t h the i d e n t i f i c a t i o n of the agent and the 
r e l a t i v e clause adds some comment about the agent. The 
change from him reading t o he's reading r e f l e c t s a change 
from the topic-comment to the sub j e c t - p r e d i c a t e s t r u c t u r e 
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i n the same way t h a t the change from a boy reading t o a 
boy's reading does. Presumably some c h i l d r e n produce 
him's reading sometimes as p a r t of the tendency t o the 
generalise i n language development, i n t h i s case between 
I can see a boy and he's reading and I can see him reading. 
This odd form could also r e f l e c t the complexity of the 
t r a n s i t i o n t a k i n g place and the c h i l d ' s gradual progress 
from one k i n d of s t r u c t u r e t o another. 
This reasoning makes sense of another aspect o f 
the use of pronouns, t h i s time i n answers t o WHO (e.g. 
who's k i c k i n g the b a l l ? ) . I t was n o t i c e d t h a t some c h i l -
dren produced o b j e c t pronouns i n answer to t h i s question 
yet they tended t o use the appropriate subject pronouns 
i n f u l l sentence answers t o WH. This would make- sense i f 
the c h i l d r e n had progressed f u r t h e r towards the subject-
predicate s t r u c t u r e i n t h e i r answers t o WH than i n t h e i r 
answers t o WHO. I t was as though WHO e l i c i t e d answers 
l i k e i t i s him or perhaps I can see him. The tendency f o r 
the c h i l d r e n t o r e f e r t o the agent i n a single word, e i t h e r 
a noun or a pronoun, i n answers t o WHO i s c o n s i s t e n t w i t h 
t h i s i n t e r p r e t a t i o n . They produced nouns or pronouns 
alone more o f t e n than they produced f u l l sentences i n 
answers t o WHO, and most s i g n i f i c a n t l y they d i d not 
produce the a u x i l i a r y verb ' i s ' a f t e r these nouns and 
pronouns as an a d u l t would, as i n Who's k i c k i n g the b a l l ? 
The boy i s . Whereas the ad u l t ' s r e p l y appears t o r e l a t e 
to the form 'the boy i s k i c k i n g the b a l l ' , the c h i l d ' s 
r e p l y appears t o r e l a t e t o the form ' I t i s the boy who 
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i s k i c k i n g the b a l l * . 
I t was pointed out before t h a t the c h i l d r e n tended 
to l i s t items i n t h e i r answers t o WST, whereas they 
i n t e g r a t e d the p i c t u r e content i n t o predicates and f u l l 
sentences more o f t e n i n answers t o WH. At the same time 
the c h i l d r e n produced fewer i n t r o d u c t o r y phrases l i k e 
" I can see. . .' or ' t h a t i s . . . ' i n t h e i r answers t o 
WH than i n t h e i r answers to WST. These d i f f e r e n c e s show 
t h a t these two questions e l i c i t e d d i f f e r e n t answering 
behaviour from the c h i l d r e n . WST appears t o have induced 
the c h i l d r e n t o describe p i c t u r e content b i t by b i t , as 
though they were l i s t i n g t o p i c s w i t h o u t adding comments. 
I n c o n t r a s t WH appears t o have induced the c h i l d r e n t o 
i d e n t i f y and i n t e g r a t e p i c t u r e content so t h e i r answers 
to t h i s question were more l i k e topic-comment and subject 
pr e d i c a t e s t r u c t u r e s . I f t h i s reasoning i s c o r r e c t the 
c h i l d r e n should have produced more topic-comment construe 
t i o n s i n answer t o WST than i n answer t o WH. I n other 
words, they would be expected to have produced fewer f u l l 
sentences w i t h noun subjects w i t h the a u x i l i a r y verb ' i s ' 
i n answer t o WST than t o WH. 
This hypothesis was i n v e s t i g a t e d i n a ra t h e r com-
p l i c a t e d way because the c h i l d r e n d i d not conveniently 
produce the same numbers of f u l l sentences w i t h noun 
subjects i n t h e i r answers t o WH and WST. Each c h i l d ' s 
answers t o the two questions were considered separately. 
I f there were more sentences w i t h a u x i l i a r y verbs i n a 
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set of answers the c h i l d was given a plu s ; i f the numbers 
of sentences w i t h and wit h o u t the a u x i l i a r y were the same 
the c h i l d was given an equal s i g n ; and i f there were less 
sentences w i t h the a u x i l i a r y the c h i l d was given a minus 
sig n . Thus the signs r e f l e c t e d the pr o p o r t i o n s of sen-
tences w i t h and w i t h o u t the a u x i l i a r y verb ' i s 1 . Each 
c h i l d received two signs, one f o r h i s answers t o WH and 
one f o r h i s answers t o WST. Then the number of c h i l d r e n 
whose signs were d i f f e r e n t were counted up and there was 
six t e e n of them. When a c h i l d ' s signs are + f o r WH and 
= or - f o r WST, the d i f f e r e n c e i n signs represents a 
redu c t i o n i n the production of the a u x i l i a r y verb i n the 
case of WST. This shows how the signs were used t o e v a l -
uate the d i f f e r e n c e s i n production of the a u x i l i a r y verb 
between WH and WST. Twelve of the s i x t e e n c h i l d r e n showed 
sign d i f f e r e n c e s representing a lower l e v e l of usage of 
the a u x i l i a r y verb f o r WST, and the other four showed sign 
d i f f e r e n c e s representing a higher l e v e l o f usage of the 
a u x i l i a r y verb f o r WST. The sign t e s t was app l i e d t o 
these numbers, and since the hypothesis p r e d i c t s a lower 
l e v e l of a u x i l i a r y usage f o r WST a o n e - t a i l e d p r o b a b i l i t y 
was used. The d i f f e r e n c e i n usage i s s i g n i f i c a n t and the 
hypothesis i s confirmed (Siegel 1956:62. Sign t e s t : N=16, 
x=4, p=0.038) . 
Some of the agents used i n the WST p i c t u r e s showed 
ordi n a r y men and women, but two of them showed people t h a t 
were l i k e l y t o have more i n t e r e s t value t o the c h i l d r e n . 
These s p e c i a l people were a policeman and a nurse, but 
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the nurse was replaced by Santa Claus who was also 
assumed t o hold greater i n t e r e s t value. As an e x p l o r a t o r y 
hypothesis i t was p r e d i c t e d t h a t the c h i l d r e n might be 
more l i k e l y t o produce sentences w i t h noun subjects when 
the agents had greater i n t e r e s t value. The l i s t i n g behav-
i o u r of the c h i l d r e n allows a simple way t o check i f these 
two s p e c i a l people, the policeman and the Santa Claus, 
were of more i n t e r e s t value. I f they d i d have more 
i n t e r e s t value the c h i l d r e n should have been more l i k e l y 
to have mentioned them f i r s t i n t h e i r answers. I n the 
case of the second p i c t u r e , the one w i t h the policeman 
and the woman i n a car, the c h i l d r e n mentioned the p o l i c e -
man much more o f t e n than they mentioned the woman, but she 
i s less obvious anyway. Furthermore, of the t w e n t y - f i v e 
c h i l d r e n who saw the ten p i c t u r e set, t h i r t e e n mentioned 
the policeman f i r s t and nineteen mentioned Santa Claus 
f i r s t i n t h e i r d e s c r i p t i o n s of the p i c t u r e s i n c l u d i n g 
these characters. This compares w i t h eleven and e i g h t 
c h i l d r e n who mentioned the o r d i n a r y men f i r s t i n t h e i r 
d e s c r i p t i o n s of the two p i c t u r e s c o n t a i n i n g them. This 
p a t t e r n o f behaviour supports the contention t h a t the 
policeman and Santa Claus have greater i n t e r e s t value f o r 
the c h i l d r e n . However, the i n v e s t i g a t i o n also showed t h a t 
these agents were not produced as sentence subjects any 
more o f t e n than the o r d i n a r y men. Bearing i n mind t h a t 
the c h i l d r e n tended t o l i s t items i n t h e i r answers t o WST 
rat h e r than i n t e g r a t e them i n t o sentences, t h i s f i n d i n g 
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may not be meaningful and the hypothesis requires f u r t h e r , 
s p e c i f i c e x p l o r a t i o n . 
The i n t e r e s t value of p i c t u r e items appears to be 
r e f l e c t e d i n the order i n which they are described. This 
p a t t e r n of behaviour may also be i n v e s t i g a t e d by examina-
t i o n o f the answers f o r the two a d d i t i o n a l p i c t u r e s , the 
ones of a man pushing a baby c a r r i a g e . I n one p i c t u r e 
there i s a l a r g e green bus i n the background and i n the 
other there i s another man. When there was no bus i n the 
p i c t u r e e i g h t c h i l d r e n mentioned the man f i r s t , f o ur the 
pram, and the r e s t described p a r t s of the background 
f i r s t . But when the bus was present three c h i l d r e n men-
tione d the man f i r s t , one the pram, and seventeen mentioned 
the bus f i r s t . This i s f u r t h e r evidence t h a t the i n t e r e s t 
value and perceptual saliency of the various items i n 
these p i c t u r e s had a d e f i n i t e i n f l u e n c e on the order i n 
which c h i l d r e n described the items. 
Children are u s u a l l y i n t e r e s t e d i n animals, and 
animals have been used i n p r o j e c t i v e t e s t s f o r c h i l d r e n 
r a t h e r than people i n order t o f a c i l i t a t e i n t e r e s t and 
p r o j e c t i o n . I t was my own impression t h a t c h i l d r e n of 
t h i s age were more l i k e l y t o mention the animals i n a 
p i c t u r e than the people, unless these were s p e c i a l people 
l i k e policemen or p i r a t e s . On the other hand, the one-
word answers t o WH i n Experiment 2 tended to r e f e r t o the 
ob j e c t s of the actions r a t h e r than t h e i r agents. There-
f o r e , i t was decided to conduct an experiment, based on 
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t h e order of d e s c r i p t i o n , to t r y and f i n d out the r e l a t i v e 
i n t e r e s t value of people, animals, and o b j e c t s . 
Experiment 6—People, Animals, and Objects 
I n t r o d u c t i o n 
When a c h i l d looks a t a p i c t u r e l i k e the ones used 
i n these experiments he may n o t i c e some items of p i c t u r e 
content before others. One f a c t o r t h a t would be expected 
to a f f e c t the c h i l d ' s d e t e c t i o n of an item i s perceptual 
saliency. A l a r g e , b r i g h t l y coloured item should be more 
l i k e l y to a t t r a c t the c h i l d ' s a t t e n t i o n than a small d u l l 
coloured one. I n the l a s t experiment i t seems l i k e l y t h a t 
the c h i l d r e n mentioned the bus f i r s t r a t h e r than the man 
because they n o t i c e d - i t f i r s t . And they probably n o t i c e d 
i t f i r s t because i t was l a r g e , b r i g h t l y coloured, and i n 
the middle of the p i c t u r e . Another f a c t o r t h a t would be 
expected t o i n f l u e n c e the order i n which c h i l d r e n describe 
p i c t u r e content i s the r e l a t i v e i n t e r e s t value of the 
items i n a p i c t u r e . The next experiment i n v e s t i g a t e s 
t h i s f a c t o r of r e l a t i v e i n t e r e s t value, and i n order t o 
do t h i s i t was necessary t o c a r e f u l l y c o n t r o l the per-
ceptual saliency of the items used. The aim was t o 
determine the r e l a t i v e i n t e r e s t value of people, animals, 
and objects f o r the c h i l d r e n . On the basis o f p r i o r 
observations i t was hypothesized t h a t the c h i l d r e n would 
show r e l a t i v e l y greater i n t e r e s t i n animals. There was 
no hypothesis regarding the r e l a t i v e i n t e r e s t value of 
the other two kinds of item, t h a t i s people and o b j e c t s . 
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The i n t e n t i o n was t o show the c h i l d r e n a number of p i c t u r e s 
each co n t a i n i n g one person, one animal, and one o b j e c t . 
Then the order i n which they described these items would 
reveal t h e i r r e l a t i v e i n t e r e s t value. The items t o be 
i n v e s t i g a t e d were a l l ordinary i n the sense t h a t the people 
were j u s t p l a i n men, women, boys, and g i r l s ; the animals 
were those assumed t o be f a m i l i a r to the c h i l d r e n ; and the 
objects were taken from everyday l i f e . 
Method 
Six new p i c t u r e s were made up and the person, animal, 
and o b j e c t i n each one were drawn w i t h o u t any suggestion of 
a r e l a t i o n s h i p between them. They were drawn i n t h i s way 
because any i n d i c a t i o n of a r e l a t i o n s h i p could i n f l u e n c e 
the order of d e s c r i p t i o n . The s i x p i c t u r e s were a l l drawn 
i n colour and the items were a l l drawn about the same s i z e . 
The s i x p i c t u r e s contained the f o l l o w i n g items l i s t e d from 
l e f t t o r i g h t as they appeared i n the p i c t u r e s : 
1. s c i ssors r a b b i t woman 
2. g i r l f i r e cow 
3. cat woman ch a i r 
4. cup b i r d man 
5. man t e l e v i s i o n monkey 
6. elephant boy window 
This arrangement of the items c o n t r o l s f o r the 
order of the items, from l e f t t o r i g h t , i n the p i c t u r e s , 
w h i l e p r o v i d i n g two occurrences of each k i n d of item i n 
each p o s i t i o n i n the p i c t u r e s . 
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Twenty-two c h i l d r e n from the nursery school were 
the subjects f o r t h i s experiment, which they d i d a f t e r 
they had done the previous experiment, number 5. Each 
c h i l d was presented w i t h the p i c t u r e s i n the order shown 
above, 1 to 6, and as each p i c t u r e was presented the c h i l d 
was asked What can you see there? 
Results 
A record was made of the order i n which each c h i l d 
mentioned the items i n each p i c t u r e . Any item i n any 
p i c t u r e could be mentioned f i r s t , second, or t h i r d . The 
r e s u l t s were analysed by counting up the number of times 
each k i n d of item was mentioned f i r s t , t a k i n g a l l the 
answers f o r a l l the c h i l d r e n together. Then the number 
of times each k i n d of item was mentioned second was com-
puted, and f i n a l l y the number of times each k i n d of item 
was mentioned t h i r d or l a s t . Adults would probably 
describe the p i c t u r e s by naming the items from l e f t t o 
r i g h t , but the c h i l d r e n d i d not behave i n t h i s way. I t 
i s important t o note t h i s because the p o s i t i o n i n g of the 
items i n the p i c t u r e s from l e f t t o r i g h t should not be 
confused w i t h the order o f d e s c r i p t i o n of d i f f e r e n t kinds 
of item. The r e s u l t s of t h i s a n alysis are shown i n Table 
This t a b l e shows t h a t people were mentioned f i r s t i n the 
c h i l d r e n ' s answers eighteen times, second f i f t y - f o u r times 
and t h i r d s i x t y times. These f i g u r e s produce a t o t a l of 
132, which i s the number of c h i l d r e n , 22, m u l t i p l i e d by 
the number of people items, 6. 
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Table 13: Frequencies w i t h which people, animals, and 
objects were mentioned f i r s t , second, and 
t h i r d (N=22) . 
Kind of Item 
Position i n Answer People Animals Objects 
First 18 74 40 
Second 54 41 37 
Third 60 17 55 
The s i g n i f i c a n c e of the p a t t e r n of behaviour 
r e f l e c t e d i n Table 13 was c a l c u l a t e d i n the f o l l o w i n g way. 
F i r s t l y , t h i s a n alysis concerned i t s e l f w i t h the items 
mentioned f i r s t i n the c h i l d r e n ' s answers, t h a t i s the 
top row of f i g u r e s i n Table 13. Each child's-answers were 
ranked so t h a t the item t h a t was mentioned f i r s t most o f t e n 
was given a rank of 1. Then the kind of item t h a t was 
mentioned f i r s t the next most o f t e n was given a rank of 2. 
F i n a l l y , the k i n d of item t h a t was mentioned f i r s t l e a s t 
o f t e n was given a rank of. 3. Thus, f o r each c h i l d the 
three kinds of item were ranked according to t h e i r f r e -
quency of occurrence i n the f i r s t p o s i t i o n . The Friedman 
t e s t was a p p l i e d to these rankings and t h i s showed t h a t 
animals were mentioned f i r s t s i g n i f i c a n t l y more o f t e n than 
2 
people or objects (X = 13.0, 2 d.f.; p less than 0.01). 
Objects were mentioned f i r s t more o f t e n than people so 
the order of i n t e r e s t value f o r the three kinds of item 
appears to have been animals, o b j e c t s , people. The f a c t 
t h a t people may have less i n t e r e s t value than o b j e c t s on 
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t h i s measure i s i n agreement w i t h the f i n d i n g , i n Experi-
ment 2, t h a t when a c h i l d produced a one-word answer t o 
WH t h i s word u s u a l l y r e f e r r e d t o the o b j e c t r a t h e r than 
the agent. 
Having e s t a b l i s h e d t h a t , as f a r as these p i c t u r e s 
are concerned, these c h i l d r e n have greater personal 
i n t e r e s t i n animals than people, i t i s now possible t o 
f i n d out i f the i n t e r e s t value of the agent has any bear-
ing on the l i k e l i h o o d of c h i l d r e n mentioning i t i n h i s 
answer to WH. This i s the subject of the next experiment. 
Experiment 7—Human and Animal Agents i n Answers t o WH 
I n t r o d u c t i o n 
The l a s t experiment showed t h a t these c h i l d r e n tend 
t o mention animals f i r s t when they are shown p i c t u r e s , 
each of which contains a person, an animal, and an o b j e c t . 
I t was argued t h a t t h i s behaviour r e f l e c t s the greater 
i n t e r e s t of the c h i l d r e n i n animals. I n Experiment 2, i t 
was common f o r the c h i l d r e n t o give a pronoun subject or 
no subject a t a l l i n t h e i r answers to WH. The agents i n 
the p i c t u r e s f o r t h i s experiment were a l l people. This 
next experiment i n v e s t i g a t e s the hypothesis t h a t the 
c h i l d r e n w i l l give more noun subjects i n t h e i r answers t o 
WH when the agents are animals than when they are people 
because of the greater i n t e r e s t value of animals. 
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Method 
A set of e i g h t new p i c t u r e s was prepared w i t h four 
showing simple actions w i t h human agents and fou r showing 
actions w i t h animal agents. This set i s shown i n Appendix 
5. These e i g h t p i c t u r e s were arranged i n a s p e c i a l order 
to allow f o r the f a c t t h a t , on the basis o f the r e p e t i t i o n 
a n a l y s i s of Experiment 2, the c h i l d r e n might be less 
l i k e l y t o produce f u l l sentences a t the end of the series 
of e i g h t p i c t u r e s than at the beginning. As the p i c t u r e s 
i n Appendix 5 show, the f i r s t two p i c t u r e s had human agents, 
the next two had animal agents, the next two had human 
agents, and the l a s t two had animal agents. I f a l l the 
p i c t u r e s w i t h human agents came f i r s t then the e f f e c t of 
r e p e t i t i o n might be t o mask some r e a l d i f f e r e n c e between 
human and animal agents. On the other hand, a l t e r n a t i n g 
the p i c t u r e s might r e s u l t i n more i n t e r a c t i o n between the 
two kinds of agent so t h a t some r e a l d i f f e r e n c e between 
them would again be l o s t . Therefore, the agents were put 
i n blocks of two w i t h human agents having p r i o r i t y because, 
i f animal agents were given p r i o r i t y , a d i f f e r e n c e between 
animal and human agents would be confounded w i t h any 
e f f e c t of r e p e t i t i o n . 
Twenty-four nursery school c h i l d r e n d i d t h i s 
experiment a f t e r they had done Experiment 5. The e i g h t 
p i c t u r e s were presented i n the same order t o every c h i l d 
and as each p i c t u r e was presented the question WH, t h a t 
i s What's happening there? was asked. 
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Results 
The numbers of noun subjects given i n the c h i l d r e n ' s 
answers f o r each p i c t u r e were counted up and these numbers 
are shown i n Table 14. There does not appear t o have been 
any r e p e t i t i o n e f f e c t i n t h a t the t o t a l number of noun sub-
j e c t s f o r the f i r s t f our p i c t u r e s (41) i s less than the 
t o t a l f o r the l a s t f o u r p i c t u r e s (50) . Counting up the 
numbers d i f f e r e n t l y i t i s found t h a t , o v e r a l l , fewer noun 
subjects were produced when the agent was human (35) than 
when i t was animal (56) . However, there appear t o be many 
more noun subjects produced t o the second p a i r of p i c t u r e s 
w i t h human agents (23) than t o the f i r s t p a i r (12) . 
Table 14: Numbers of noun subjects i n answers given t o 
the question WH w i t h four p i c t u r e s having human 
agents and four having animal agents (N=24). 
Agent Type 
Human Animal Human Animal 
1_ _2_ _3_ _4_ _5 6_ J 7 _ _8_ 
7 5 13 16 12 11 12 15 
l i i i i i i 1 
12 29 23 27 
l l l 1 
41 50 
These r e s u l t s were analysed s t a t i s t i c a l l y using a 
three-way analysis of variance, w i t h the three v a r i a b l e s 
being i n d i v i d u a l s , human vs. animal agents, and before 
and a f t e r . The b e f o r e / a f t e r v a r i a b l e r e f e r s to the 
Picture number 





c o n t r a s t between the f i r s t four and the l a s t four p i c t u r e s . 
The a n a l y s i s i s given i n s t a t i s t i c a l Appendix 7. Accord-
ing to the a n a l y s i s there was no o v e r a l l d i f f e r e n c e 
between the production of noun s u b j e c t s f o r the f i r s t four 
and the l a s t four p i c t u r e s . However, there was a s i g n i f -
i c a n t d i f f e r e n c e between the production of noun s u b j e c t s 
for the animal agents and the human agents. There was 
al s o a s i g n i f i c a n t i n t e r a c t i o n e f f e c t between the human 
vs. animal agent v a r i a b l e and the b e f o r e / a f t e r v a r i a b l e . 
T h i s i n t e r a c t i o n e f f e c t means t h a t the production of noun 
s u b j e c t s f o r the second block of p i c t u r e s with human 
agents was apparently i n f l u e n c e d by the production of 
noun s u b j e c t s f o r the preceding block of p i c t u r e s with 
animal agents. T h i s i n f l u e n c e would have had gr e a t e r 
c r e d i b i l i t y i f some c o n t r o l had been placed on the order 
of the p i c t u r e s . For i n s t a n c e , the blocks f o r human 
agents could have been changed round f o r h a l f of the sub-
j e c t s , and s i m i l a r l y w ith the blocks f o r animal agents. 
Nevertheless, the numbers of noun s u b j e c t s produced i n 
each block f o r human agents are almost the same (7 and 5 : 
12 and 11), and t h i s c onsistency g i v e s weight to the 
i n t e r p r e t a t i o n that i n t e r a c t i o n occurred. 
D i s c u s s i o n and General Conclusion 
The answers with noun s u b j e c t s to WH i n the l a s t 
experiment confirm the i n t e r p r e t a t i o n of the c h i l d r e n ' s 
answering behaviour given a f t e r Experiment 5. I n t h i s 
l a s t experiment there seemed to be a higher proportion 
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of sentences without the a u x i l i a r y verb ' i s ' . I n f a c t , 
twenty were produced with the a u x i l i a r y verb and seventy-
one without i t . Furthermore, the r a t i o s of sentences 
with and without the a u x i l i a r y verb were roughly the same 
when the agents were people, seven with and twenty-eight 
without, as when the agents were animals, t h i r t e e n with 
and f o r t y - t h r e e without. I t has been suggested t h a t the 
a u x i l i a r y l e s s utterance i s not r e a l l y a t e l e g r a p h i c form 
but a kind of r e l a t i v e c l a u s e or topic-comment s t r u c t u r e 
i n which the agent of the a c t i o n i s p r e d i c a t e d to some 
introductory component l i k e ' I can see' or 'th e r e ' s * . 
The l a s t experiment provides some more examples demonstrat-
ing t h i s c o n s t r u c t i o n , as f o l l o w s : 
A h o r s i e who's jumped. 
I t ' s a mummy washing her hands. 
I t ' s the man w r i t i n g . 
There's a h o r s i e . 
I t was suggested t h a t the v a r i o u s introductory 
phrases r e p r e s e n t the i d e n t i f i c a t i o n of the agent, as a 
way of proposing a t o p i c . Sometimes the c h i l d r e n gave 
t o p i c s i n t h i s way and followed them with comments, and 
sometimes they j u s t gave t o p i c s . The p r a c t i c e of i d e n t i -
f y i n g t o p i c s r e f l e c t s a t i e between the a c t of perception 
and t h a t which i s perceived. T h i s t i e i s very evident i n 
the almost u n i v e r s a l i n c l i n a t i o n of the c h i l d r e n to point 
a t t h a t which they are t a l k i n g about i n the p i c t u r e s . 
The other important f i n d i n g s to come out of t h i s 
s e r i e s of experiments concern productive complexity and 
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the nature of the productive process. At the end of 
Experiment 4 i n which the c h i l d r e n were asked questions 
l i k e What's happening to the b a l l ? and Who's k i c k i n g the 
b a l l ? (WHT and WHO) i t was argued t h a t the l a c k of s u b j e c t s 
i n the c h i l d r e n ' s answers to WH could not be the r e s u l t 
of some l i m i t to productive complexity. T h i s was because 
when the c h i l d r e n answered WHT and e i t h e r r e f e r r e d to the 
o b j e c t with a pronoun or not a t a l l , there was no c o r r e s -
ponding i n c r e a s e i n the production of s u b j e c t nouns. An 
i n c r e a s e of t h i s kind would have been expected i f there 
was a l i m i t on the amount of deep s t r u c t u r e t h a t could be 
expressed i n s u r f a c e s t r u c t u r e . Furthermore, the sub-
sequent experiments have shown t h a t the l a c k of s u b j e c t 
nouns i n answers to WH was p a r t l y a f u n c t i o n of the c h i l -
dren 1 s i n t e r p r e t a t i o n of the question. WH seemed to 
o r i e n t a t e them to the a c t i o n s i n the p i c t u r e s whereas WST 
tended to o r i e n t a t e them to the s t a t i v e or o b j e c t i v e e l e -
ments. These experiments have a l s o shown t h a t the l i k e l i -
hood of the c h i l d r e n producing noun s u b j e c t s depends on 
the i n t e r e s t value of the agent involved. These f i n d i n g s 
a l l p o int to the need for a c o n s t r u c t i v e theory of u t t e r -
ance production i n which i t i s described how v a r i o u s 
l i n g u i s t i c and n o n - l i n g u i s t i c f a c t o r s c o n t r i b u t e to u t t e r -
ance production. 
A c h i l d ' s answers to WH i n Experiment 7 are given 
below. The nature of the v a r i a t i o n i n these answers makes 
i t u n l i k e l y t h a t some of them were produced by d e l e t i o n 
from f u l l sentences because of some h y p o t h e t i c a l 
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performance f a c t o r . I t seems to be more reasonable to 
suppose that the c h i l d was p u t t i n g together what he 
wanted to say, r a t h e r than l e a v i n g out b i t s he d i d not 
want to say, or could not say. 
One c h i l d ' s answers to WH i n Experiment 7: 
1. a aeroplane 
2. washing 
3. cow 
4. peacock t r y i n g to get eat the apple 
5. watching the t e l e v i s i o n 
6. knocking on the door 
7. the dog's t r y i n g to get t h a t o f f 
8. the dog's on the w a l l . 
I t f o llows t h a t a theory of utterance production 
l i k e S c h l e s i n g e r ' s seems to have g r e a t e r p s y c h o l o g i c a l 
r e a l i t y to the extent t h a t , i n i t , u t t e r a n c e s are composed 
by r e a l i s a t i o n r u l e s dependent on the input information. 
T h i s kind of theory seems to have g r e a t e r p s y c h o l o g i c a l 
r e a l i t y than a theory based d i r e c t l y on t r a n s f o r m a t i o n a l 
grammar i n which a l l u t t e r a n c e s would be derived from 
complete deep s t r u c t u r e sentences i n production. Moreover, 
i t seems t h a t a thorough theory of u t t e r a n c e production 
must account for the r o l e of many l i n g u i s t i c and non-
l i n g u i s t i c c o n t e x t u a l f a c t o r s l i k e those demonstrated i n 
t h i s r e s e a r c h . And, f i n a l l y , the theory of utterance 
production with the most degree of p s y c h o l o g i c a l r e a l i t y 
w i l l be a developmental theory t h a t accounts f o r the 
i n d i v i d u a l ' s a b i l i t y to l e a r n language s k i l l s , i n c l u d i n g 
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the a b i l i t y to produce utte r a n c e s t h a t are appropriate to 
t h e i r contexts. 
This r e s e a r c h has demonstrated the v a r i a b i l i t y i n 
c h i l d r e n ' s u t terance production and some of t h i s v a r i -
a b i l i t y has been r e l a t e d to c e r t a i n c o ntextual or stimulus 
v a r i a b l e s . I t has been observed t h a t the c h i l d r e n pro-
duced more f u l l sentences i n some s i t u a t i o n s than i n 
others, but even i n the l a s t experiment using animal 
agents, the c h i l d r e n only produced f u l l sentences i n j u s t 
over 50 per cent of t h e i r answers. I t i s concluded t h a t 
perhaps there i s some l i m i t to productive complexity 
a f f e c t i n g some c h i l d r e n ' s utterance production, or t h a t 
the l a c k of f u l l sentences merely r e f l e c t s the general 
l e v e l of language development of some of the c h i l d r e n . 
One way to t e s t the productive complexity hypothesis 
would be to have the c h i l d r e n produce the same kind of 
agent-action u t t e r a n c e s with the added complexity of 
negation. However, there d i d not seem to be any s a t i s -
f a c t o r y way of g e t t i n g the c h i l d r e n to produce such 
u t t e r a n c e s , so i t was decided to study the c h i l d r e n ' s use 
of negation i n a d i f f e r e n t kind of u t t e r a n c e . The r e s t 
of the r e s e a r c h concerns t h i s use of negation and the 
r e l a t i o n s h i p s between the c h i l d r e n ' s behaviour i n pro-
ducing t h i s negated form and t h e i r answers to WH, WD, and 
WO i n Experiment 2. 
Chapter 5 
Experiments 8 and 9 - Productive Complexity, 
Negation, and P a t t e r n s of Development 
I n t r o d u c t i o n 
The idea t h a t young c h i l d r e n ' s speech i s r e s t r i c t e d 
by some l i m i t to productive complexity has been explored 
i n v a r i o u s ways, and so f a r without d e f i n i t i v e r e s u l t . 
The preceding experiments have focussed on the c h i l d r e n ' s 
production of s u b j e c t s i n simple u t t e r a n c e s , and these 
experiments have shown t h a t many f a c t o r s c o n t r i b u t e to 
the productive process. Some c h i l d r e n produced g e n e r a l l y 
fewer s u b j e c t s than others but i t was p o s s i b l e to i n f l u -
ence the number of s u b j e c t s produced. Therefore, i t i s 
s t i l l p o s s i b l e but l e s s l i k e l y t h a t there i s some kind of 
l i m i t to productive complexity c o n s t r a i n i n g the number of 
s u b j e c t s produced. 
I f there i s some l i m i t to productive complexity a t 
t h i s age i t should a f f e c t a l l forms of utterance. T h i s 
means t h a t the development of d i f f e r e n t forms should cor-
respond as the l i m i t to productive complexity decreases. 
The development of the a c t i v e a f f i r m a t i v e u t t e r a n c e s 
s t u d i e d so f a r should correspond with the development of 
other kinds of utterances i f there i s a c o n s t r a i n t on 
productive complexity. I t would have been i n t e r e s t i n g 
to have compared the form of utterance already studied 
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with the same kind of utterance complicated by negation. 
However, the negated form i s not e a s i l y e l i c i t e d , although 
i t has been done (Huxley 1966:211). The problem i s t h a t 
most of the questions or statements t h a t can be used to 
e l i c i t negative forms can be acceptably answered or denied 
with j u s t no. For example, i f a c h i l d i s shown a p i c t u r e 
of a boy r i d i n g a b i c y c l e and the experimenter says the 
boy i s pushing the b i c y c l e , the c h i l d may simply say 
No he's not, he's r i d i n g i t . T h i s form of communication 
occurred i n Experiment 2 with the p i c t u r e of the g i r l 
p u l l i n g a t r a i n . Some of the c h i l d r e n s a i d she was push-
ing the t r a i n , which i s obviously not so from an a d u l t 
point of view. The following c o n v e r s a t i o n occurred with 
one c h i l d : 
My Question: I s she p u l l i n g the t r a i n ? 
His Answer: No 's pushing the t r a i n . My t r a i n s don't p u l l . 
T h i s boy b l u n t l y denied my proposal and explained 
h i s d e n i a l i n an i n t e r e s t i n g way. Not only did he use ' p u l l ' 
p a s s i v e l y as though he were saying 'my t r a i n s can't be 
p u l l e d ' , but he produced what appears to be a s u b j e c t noun, 
' t r a i n s ' , i n t h i s negative utterance. This i s remarkable 
because he r a r e l y produced s u b j e c t nouns to WH and i t sug-
gests t h a t i n h i s case the reason was not a l i m i t to produc-
t i v e complexity. Unfortunately, the c h i l d r e n seldom gave 
such explanations and they tended to s u b s t i t u t e the 
a f f i r m a t i v e p r o p o s i t i o n t h a t was appropriate from t h e i r 
point of view. 
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Although there d i d not seem to be a way of e l i c i t -
ing the kind of utter a n c e s obtained before with negation, 
a way was found of e l i c i t i n g another kind of utterance 
with negation using a question and p i c t u r e s as before. 
So i t was decided to use t h i s method and compare the 
development of t h i s negative form with t h a t of the a f f i r m -
a t i v e p r e v i o u s l y s t u d i e d . The question to be used was 
What's funny about t h i s ? , presented i n combination with 
p i c t u r e s of o b j e c t s with p a r t s missing. Since t h i s ques-
t i o n makes a s p e c i f i c r e f e r e n c e to an o b j e c t which could 
reduce the number of s u b j e c t s produced, i t was decided to 
use the more genera l question What's funny about these? 
and one p i c t u r e showing a l l the o b j e c t s . I n t h i s context 
a d u l t s u s u a l l y produce negative p o s s e s s i v e forms l i k e 
the c a r hasn't got any wheels. 
A gre a t deal of r e s e a r c h has been done on the 
development of negation by U r s u l a B e l l u g i (19 67) . However, 
the p a r t i c u l a r form of negation demonstrated above does 
not appear i n her l i s t s of c h i l d r e n ' s u t t e r a n c e s . A d i f -
f e r e n t kind of negative p o s s e s s i v e occurs as i n Paul can't 
have one and I don't have a book, but there are no negative 
p o s s e s s i v e forms l i s t e d t h a t i n c l u d e 'got'. Nevertheless, 
B e l l u g i ' s work i s r e l e v a n t to the present i n v e s t i g a t i o n 
because of the information i t provides about the develop-
ment of negation and i t s i m p l i c a t i o n s regarding the nature 
of language a c q u i s i t i o n . Young c h i l d r e n are s a i d to show 
a remarkable degree of s y n t a c t i c r e g u l a r i t y i n t h e i r 
negative and i n t e r r o g a t i v e u t t e r a n c e s (Klima and B e l l u g i 
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1966), and E r v i n - T r i p p (197Ib:204) says t h a t the apparent 
formal s t r u c t u r a l b a s i s of these kinds of u t t e r a n c e s i s 
something not e a s i l y explained by t r a d i t i o n a l l e a r n i n g 
t h e o r i e s . 
B e l l u g i d e s c r i b e s four stages i n the development 
of negation, as f o l l o w s . I n the f i r s t stage the c h i l d 
produces utte r a n c e s l i k e no wipe f i n g e r and no s i n g i n g 
song. I n these u t t e r a n c e s the negative element 'no' 
u s u a l l y precedes the r e s t of the utterance, and according 
to Klima (19 64) t h i s i s the order of the elements i n the 
deep s t r u c t u r e of a d u l t negative sentences. I n transforma-
t i o n a l grammar the deep s t r u c t u r e of a negative sentence 
i s generated from a base r u l e l i k e S -> (Neg) + NP + VP 
i n which the o p t i o n a l negative element precedes the other 
base elements. Bloom (1970) found t h a t many of these 
f i r s t stage negative u t t e r a n c e s were anaphoric, meaning 
th a t the c h i l d s a i d 'no' to deny what had already been 
s a i d , and followed t h i s w ith h i s own a s s e r t i o n . Accord-
ing to Bloom the other u t t e r a n c e s s t a r t i n g with 'no' had 
an underlying deep s t r u c t u r e i n which the negative element 
was w i t h i n r a t h e r than before the other deep s t r u c t u r e 
c a t e g o r i e s . The negative element appeared f i r s t i n the 
utterances because the preceding elements were not produced. 
McNeill (1970:89) says t h a t the i n c o n s i s t e n c y between these 
i n t e r p r e t a t i o n s of e a r l y negation has y e t to be r e s o l v e d . 
At stage 2 i n B e l l u g i 1 s scheme the c h i l d produces 
stage 1 forms plus v a r i o u s others, f o r example: 
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I can't see you There no s q u i r r e l s 
Don't leave me I want no envelope 
That no mommy 
These utterances suggest t h a t a major grammatical 
advance has taken p l a c e , but the s t r u c t u r e of these 
u t t e r a n c e s i s s a i d to be simpler than i t seems. The 
c h i l d produces 'can't' and 'don't' but not the c o r r e s -
ponding a f f i r m a t i v e s , 'can' and 'do', which lead B e l l u g i 
to propose t h a t these forms were s p e c i a l negative a u x i l -
i a r y verbs. At the t h i r d stage the corresponding 
a f f i r m a t i v e s appear and i t i s then t h a t the f i r s t t r a n s -
formation r u l e i s r e q u i r e d to account f o r the d e r i v a t i o n 
of negative u t t e r a n c e s . T h i s r u l e t r a n s p o r t s the nega-
t i v e element, (Neg), from the beginning of the base s t r i n g 
to a d i f f e r e n t p o s i t i o n a f t e r the modal a u x i l i a r y , as i n 
'can not'. McNeill (1970:90) argues t h a t a simpler and 
more s a t i s f y i n g d e s c r i p t i o n i s obtained i f the f i r s t 
transformation i s introduced a t stage 2. T h i s i s because 
the negative a u x i l i a r y verbs of stage 2 are i n c o n s i s t e n t 
w i t h the u n i v e r s a l base order 'neg + s', and because the 
c h i l d r e n produce some uttera n c e s with 'no' before the 
main verb i n stage 2 too. Both anomalies can be r e s o l v e d 
by a transformation r u l e i n stage 2 t h a t p l a c e s the 
negative element before the main verb and where the 
negative element may be r e a l i s e d as 'don't', 'can't', 
'no', or 'not'. 
To continue with the c h a r a c t e r i s t i c s of stage 3, 
B e l l u g i found t h a t other modal a u x i l i a r i e s appeared a t 
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t h i s stage, f o r example 'won't' and 'didn't'. The p r o l i f -
e r a t i o n of a u x i l i a r i e s a t t h i s time was one f e a t u r e t h a t 
confirmed that the c h i l d r e n had now acquired the a u x i l i a r y 
verb as a d i s t i n c t s y n t a c t i c category. 
I n stage 2 the c h i l d a l s o produces a kind of double 
negative such as Why not c r a c k e r can't t a l k ? , but by 
stage 3 the c h i l d i s s a i d to have mastered the transforma-
t i o n r equired to produce j u s t one negative element i n 
s u r f a c e s t r u c t u r e , as i n Why I didn't l i v e i n I t a l y ? . 
The i n v e r s i o n r e q u i r e d to produce the normal form of such 
a question, Why didn't I l i v e i n I t a l y , comes l a t e r . 
More complex negative forms l i k e you s a i d you can't 
play with i t and I don't know what i s missing appear i n 
stage 4. A d i f f e r e n t kind of double negative appears i n 
t h i s stage, for example, he can't have nothing and i t 
wasn't no chicken. And i t i s found t h a t c h i l d r e n s t a r t 
to produce negated words l i k e 'nobody' and 'nothing' a t 
t h i s stage too. The kind of double negative t h a t occurs 
a t t h i s stage i s d i f f e r e n t from t h a t o c c u r r i n g i n stage 2 
i n t h a t i t i n v o l v e s the negation of i n d e f i n i t e pronouns 
and q u a n t i f i e r s . Here again the s t r u c t u r a l changes t h a t 
take place are found to correspond with the formal o r g a n i s a -
t i o n of negation i n E n g l i s h described by Klima (1964). The 
c h i l d seems to l e a r n to negate a whole v a r i e t y of elements 
with d i f f e r e n t meanings a t the same time. 
I n a d u l t E n g l i s h people do not u s u a l l y say I don't 
want some bread but I don't want any bread. But c h i l d r e n 
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i n stage 2 are l i k e l y to produce u t t e r a n c e s of the f i r s t 
kind. Now i n a d u l t E n g l i s h the grammatical generation 
of 'any' depends on the scope of negation: we may say 
I don't want any bread or I want no bread, depending on 
whether negation i s a p p l i e d to the verb or to the o b j e c t 
noun. I t i s not good E n g l i s h to say I don't want no 
bread, and t h i s r e s t r i c t i o n i s accounted for by a r e s t r i c -
t i o n on the scope of the base negative e l e m e n t — e i t h e r i t 
a p p l i e s to the verb or the o b j e c t noun but not both. I t 
i s not good E n g l i s h to use t h i s kind of double negative 
but they are used i n some d i a l e c t s more than others, and 
often i n emphatic speech. When c h i l d r e n begin to use 
negative pronouns, e t c . , they use them l i b e r a l l y , as i n 
utt e r a n c e s l i k e I can't do nothing with no s t r i n g . Then 
gradu a l l y t h e i r use of these forms e x h i b i t s the r e s t r i c -
t i o n s of scope of a d u l t E n g l i s h . This p a t t e r n of develop-
ment shows some s i m i l a r i t y with the temporary over-
g e n e r a l i s a t i o n of r e g u l a r verb p a s t tense endings to 
i r r e g u l a r verbs, such as the use of 'buyed' i n s t e a d of 
'bought' t h a t occurs i n the fourth year of development. 
Bloom (1970) a l s o found a period when 'can't' and 
'don't' occurred but not 'can' and 'do' i n her s t u d i e s of 
language development. The c h i l d r e n i n her study did not 
produce any double negatives of the stage 4 type, probably 
because they had not reached t h a t l e v e l of development. 
Her l i s t s of negative utterances do not include any 
negative p o s s e s s i v e forms i n v o l v i n g 'got' e i t h e r , though 
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there a r e some i n v o l v i n g 'have 1 as f o l l o w s : 
Page no. 195 t h i s one have no (24) 
191 no have t h i s (25) 
196 I not have some f r u i t (26) 
204 - didn't have i t (27) 
204 no have i t (28) 
207 have no shoes (29) 
Bloom suggests t h a t the occurrence of 'no' a t the 
end of (24) i s an a n t i c i p a t o r y form of 'none'. The c h i l d 
who produced t h i s utterance seems to have been at stage 2 
because most of her negative forms e i t h e r s t a r t e d w ith 
'no', as i n no c h i l d r e n , or they had a negative element 
w i t h i n the utterance, as i n t h i s not f i t s and t h i s one 
don't f i t . Most of the samples above include the negative 
element before the main verb but (29) i s an exception. 
The c h i l d who s a i d t h i s had j u s t been asked Does the 
l i t t l e boy have shoes?. Bloom says t h a t (29) was unusual 
f o r t h i s c h i l d who had progressed from the stage predom-
ina t e d by nominal negation (e.g. no book) to the stage 
predominated by v e r b a l negation (e.g. no have book). This 
p r o g r e s s i o n from nominal to v e r b a l negation i s apparent i n 
B e l l u g i ' s f i r s t three stages as w e l l . 
There i s a simple explanation of the absence of 
'got' from the forms of negation d i s c u s s e d , and t h a t i s 
t h a t the r e s e a r c h described was done i n America where t h i s 
word i s p o s s i b l y l e s s often used i n t h i s way. The present 
r e s e a r c h was c a r r i e d out i n the north of England where the 
use of 'got' i s p o s s i b l y g r e a t e r than i t would be i n other 
p a r t s of B r i t a i n . 
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The c h i l d r e n ' s use of 'got' i n a f f i r m a t i v e and 
negative u t t e r a n c e s d i d not s t r i k e me as a t a l l unusual 
but then I am from the north of England and I would 
probably say has the l i t t l e boy got shoes? r a t h e r than 
does the l i t t l e boy have shoes?. 
To go back to Bloom's a n a l y s i s of negation, i t 
i s u s e f u l to note t h a t she found three semantic c a t e g o r i e s 
of negation i n the language of the three c h i l d r e n she 
studied. These c a t e g o r i e s were non-existence, r e j e c t i o n , 
and d e n i a l . The category of negation d e a l t with i n t h i s 
experiment i s non-existence i n t h a t the c h i l d r e n are to 
d e s c r i b e the absence of p a r t s of o b j e c t s . I n her study 
non-existence was f i r s t expressed using 'no' and 'no more' 
as i n no pocket and no more c l e a n e r . i n the context to 
be i n v e s t i g a t e d non-existence can be expressed i n another 
way using words l i k e ' l o s e ' , 'broken' and 'take o f f . 
' O f f , 'broke' and ' a l l gone' occurred i n , the e a r l y l a n -
guage of Bloom's c h i l d r e n and M i l l e r and E r v i n (1964) 
found one c h i l d who used ' o f f a great deal i n her f i r s t 
two-word u t t e r a n c e s . However, when these c h i l d r e n used 
these words they were e i t h e r asking f o r the removal of 
something, as i n sweater o f f , or i n d i c a t i n g perception of 
disappearance or removal, as i n a l l gone milk. Bloom does 
not i n c l u d e these words i n her account of negation develop-
ment, and i t i s not c l e a r i f she c o n s i d e r s t h a t these words 
express non-existence. These words do have a negative 
connotation sometimes, i n the sense t h a t a l l gone milk and 
no more milk may be used e q u i v a l e n t l y . Furthermore, 
Klima (1964) brings them i n t o h i s d i s c u s s i o n of negation 
when he makes a d i s t i n c t i o n between s y n t a c t i c negation, 
i n which there i s a d i s t i n c t negative element such as 
'no' or 'not', and l e x i c a l negation i n which the negative 
meaning i s borngby other l e x i c a l items. For example, 
' s c a r c e l y ever' i s not f a r removed from 'never', j u s t as 
'lo s e ' i s not f a r removed from 'not have'. Klima c e r -
t a i n l y recognised the negative equivalence of such words 
although he considered them to be grammatically d i s t i n c t 
from negation proper. 
De Boysson-Bardies (1970) has done some re s e a r c h 
i n t o the use of words l i k e ' l o s e ' and 'take off* by c h i l -
dren aged between two and three and a h a l f y e a r s . He 
noticed t h a t these c h i l d r e n r a r e l y negated these words as 
i n 'not l o s e ' , and he wondered i f t h i s had anything to do 
with the complexity of negation involved. So he t e s t e d 
the c h i l d r e n ' s r e c a l l of sentences with v a r y i n g s t r u c t u r e 
some sentences had p o s i t i v e verbs l i k e 'put on 1 and some 
had negative words l i k e 'take o f f , and some included 
s y n t a c t i c negation and some did not. His r e s u l t s showed 
th a t both types of negative expression (e.g. ' l o s e ' and 
'not have') made sentences harder to r e c a l l . The a c t u a l 
order of achievement i n r e c a l l , b e g i n n i n g with the most 
w e l l r e c a l l e d form, was p o s i t i v e words, negated p o s i t i v e 
words, negative words, negated negative words. These 
f i n d i n g s suggest t h a t negative words are more complex 
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than p o s i t i v e words with and without s y n t a c t i c negation. 
However, they do not take i n t o account the r e l a t i v e 
frequency of use of the d i f f e r e n t c o n s t r u c t i o n s . This 
does seem to be important because a c t i v e a f f i r m a t i v e 
sentences are u s u a l l y r e c a l l e d b e t t e r than any other type 
and they are a l s o most frequent i n ordinary a d u l t speech 
(Goldman-Eisler and Cohen 19 7 0) . Moreover, the work 
c i t e d above shows t h a t young c h i l d r e n use these s o - c a l l e d 
negative words a great deal sometimes, which would be 
i n c o n s i s t e n t with t h e i r supposed g r e a t e r s t r u c t u r a l com-
p l e x i t y . 
The development of negation has been f a i r l y w e l l 
p l o t t e d and so i t should be p o s s i b l e to determine the c h i l -
dren ' s—level -of —negation _deveTopment —on —the —b"a"s"rs "of "their" 
u t t e r a n c e s i n the context to be used. Then t h e i r l e v e l of 
negation development can be compared with t h e i r l e v e l of 
development i n producing answers to WH i n Experiment 2. 
The hypothesis i s t h a t these l e v e l s of development should 
show a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n i f there i s some 
general c o n s t r a i n t on utterance complexity operating a t 
t h i s age. 
Method 
M a t e r i a l : The m a t e r i a l for the missing p a r t s t e s t con-
s i s t e d of ten p i c t u r e s of o b j e c t s drawn on one sheet of 
paper. These o b j e c t s were a l l drawn with some obvious 
p a r t missing, as fo l l o w s : a man's face without one eye, 
a t r i c y c l e without i t s f r o n t wheel, a b i r d without one 
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l e g , a teapot without a handle, a clock without one hand, 
a house without a door, a car without i t s f r o n t wheel 
( s i d e view of c a r ) , a t a b l e without one leg, a b a s i n 
without one tap, and a c a r without any wheels ( s i d e view 
a g a i n ) . 
Procedure: The sheet of o b j e c t s with missing p a r t s was 
presented to each c h i l d who was then asked the question 
What's funny about t h e s e ? . Unfortunately, t h i s question 
f r e q u e n t l y f a i l e d to e l i c i t a response and i t was u s u a l l y 
necessary to follow i t with What's funny about t h i s ? 
w i th the experimenter d i r e c t i n g the c h i l d ' s a t t e n t i o n to 
one of the o b j e c t s with h i s f i n g e r . 
S u b j e c t s : Two groups of c h i l d r e n took p a r t i n t h i s 
experiment, the f i r s t one comprising the f i f t e e n s i x and 
seven year olds who a l s o did Experiment 2, and the second 
one comprising f o r t y c h i l d r e n from the nursery school and 
day nursery sources. The l a t t e r group had a mean age of 
three years and ten months a t the time of t e s t i n g (age 
range was two years eleven months to four y e a r s s i x months). 
R e s u l t s 
The f a c t t h a t the o r i g i n a l n o n - s p e c i f i c question 
had to be replaced i n most cases by a question t h a t made 
a s p e c i f i c r e f e r e n c e means t h a t the production of s u b j e c t 
nouns would have been dependent on di s c o u r s e agreement as 
w e l l as on productive complexity. The c h i l d r e n did not 
appear to produce so many s u b j e c t nouns i n t h i s context 
but they used the pronouns ' i t ' and 'he' a great deal 
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which i n d i c a t e s d i s c o u r s e agreement was operating. I t 
was observed t h a t the few c h i l d r e n whose answers to WH 
were predominantly f u l l sentences with noun s u b j e c t s 
s h i f t e d to using pronoun s u b j e c t s almost e x c l u s i v e l y i n 
t h i s context. At the same time two of the four c h i l d r e n 
who produced no f u l l sentences of any kind i n answer to WH 
were observed to have produced some answers with pronoun 
s u b j e c t s i n t h i s context. One of these c h i l d r e n produced 
some answers with noun s u b j e c t s i n t h i s context such as 
t h a t c a r ' s got no not a wheel there, t h a t house has not 
got a gate, and i t hasn't got no thing to stand on. T h i s 
p a r t i c u l a r c h i l d d i d t h i s experiment on the same day as he 
did Experiment 2 which makes t h i s d i f f e r e n c e i n answering 
behaviour even more s t r i k i n g . Since t h i s c h i l d was here 
able to produce utter a n c e s l i k e t h i s with noun and pronoun 
s u b j e c t s , t h a t are a l s o complicated by negation, i t seems 
u n l i k e l y t h a t he was prevented from producing s u b j e c t s i n 
h i s answers to WH because of some c o n s t r a i n t on productive 
complexity. On the other hand, the c h i l d who produced the 
lowest mean utterance length i n answers to WH achieved the 
same d i s t i n c t i o n i n her answers i n t h i s context. Most of 
her answers to WH were s i n g l e words but she did manage 
cl e a n i n g the windows and r i d i n g a bike. Unlike the previous 
c h i l d her answers i n the missing p a r t s t e s t were g e n e r a l l y 
s h o r t e r and l e s s complicated than her answers to WH. She 
tended to j u s t name the missing p a r t s as i n the eye, 
a wheel, a tap. T h i s g i r l was e x c e p t i o n a l i n that she d i d 
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not use any form of negation, be i t of the no leg or of 
the l e g gone type. Nevertheless, her productive behaviour 
was not u n i v e r s a l l y r e s t r i c t e d because i n Experiment 7, 
the one c o n t r a s t i n g human and animal agents, she produced 
the f o l l o w i n g s e t of answers: 
1. a man 
2. washing 
3. a donkey 
4. a cockledoodledoo e a t i n g a apple 
5. a g i r l 
6. somebody at the door 
7. a dog t r y i n g to get the b a l l 
8. a donkey on the w a l l . 
These i n d i v i d u a l examinations are presented" i n l i e u 
of an a n a l y s i s of s u b j e c t production f o r three reasons. 
F i r s t l y , they demonstrate the i n d i v i d u a l v a r i a t i o n i n 
answering behaviour t h a t i s not e a s i l y accounted for by 
a l i m i t to productive complexity. Secondly, d i s c o u r s e 
agreement has been manifested i n a v a r i e t y of contexts and 
any d i f f e r e n c e i n the p a t t e r n of s u b j e c t production between 
t h i s and other contexts i s p o s s i b l y adequately accounted 
f o r by d i s c o u r s e agreement. L a s t l y , the considerable 
v a r i a t i o n s i n the c o n s t r u c t i o n s used to d e s c r i b e the missing 
p a r t s made i t very d i f f i c u l t to get a general measure of 
s u b j e c t production i n u t t e r a n c e s i n v o l v i n g negation. 
The u t t e r a n c e s produced i n the missing p a r t s t e s t 
v a r i e d much more than those produced f o r a c t i o n scenes. 
Not only were there d i f f e r e n t forms of negation as expected, 
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such as no eye, got no eye, and hasn't got an eye, but 
there was a l s o c o n siderable use of negative words such 
as ' l o s t ' , 'come o f f , 'gone', and 'broken'. The words, 
c a l l e d negative f o r want of a b e t t e r term, and negated 
forms of the p o s s e s s i v e verb, to have, c o n s t i t u t e d 70 per 
cent of the r e l e v a n t answers given by the younger group. 
The other 30 per cent included answers l i k e j u s t got one 
leg, and only got one l e g , and answers which merely named 
the missing p a r t . 
The missing p a r t s t e s t was given to the s i x year 
olds i n order to determine the kind of answering behaviour 
the three year olds were presumably moving towards. Table 
15 shows the v a r i o u s forms t h a t occurred i n the three year 
olds data to any meaningful extent. The form 'has no' 
r a r e l y occurred so i t i s not included i n the t a b l e . Three 
of the f o r t y three year olds did not produce any of the 
forms i n Table 15 and so t h i s t a b l e i s based on the 
responses of the remaining t h i r t y - s e v e n c h i l d r e n . Table 
15 shows the fre q u e n c i e s with which these forms were used 
by two groups of c h i l d r e n . These frequencies are expressed 
i n two ways as before, t h a t i s , as the numbers of answers 
i n c l u d i n g each form (# answers) and as the numbers of 
c h i l d r e n using each form (# c h i l d r e n ) . 
The r e s u l t s i n Table 15 are presented d i f f e r e n t l y 
from before i n t h a t the forms l i s t e d do not c o n s t i t u t e 
types of answer but forms of l e x i c a l and s y n t a c t i c nega-
t i o n . For i n s t a n c e , the form ' o f f occurred i n s e v e r a l 
types of answer such as the wheel's o f f , a wheel's come 
-202-
o f f , i t s got a wheel o f f . Sometimes two negative words 
occurred together, as i n the wheel's l o s t o f f . Furthermore, 
'no' as a l e x i c a l item occurs i n got no legs but i n t h i s 
case 'no' r e f e r s s p e c i f i c a l l y to c o n s t r u c t i o n s l i k e no l e g s . 
Therefore, i t made more sense to analyse the r e s u l t s i n 
terms of forms of negation than answer types. Three of the 
negation forms have items i n brackets a f t e r them. T h i s 
means t h a t the 'no' p a r t of these forms was sometimes 
replaced by one of the items i n the b r a c k e t s . The c h i l d r e n 
s a i d none legs as w e l l as no l e g s , and got none legs as w e l l 
as got no l e g s . Since most c h i l d r e n produced a v a r i e t y of 
forms none of the columns i n Table 15 sums to any meaningful 
t o t a l . 
Table 15; Rates of usage of v a r i o u s forms to d e s c r i b e missing 
p a r t s by t h i r t y - s e v e n three and four year o l d c h i l -
dren and f i f t e e n s i x and seven year old c h i l d r e n . 
Rate of usage i s expressed as the numbers of ans-
wers i n c l u d i n g each form (# answers) and the num-









Answer Form # Answers # Children # Answers # Children 
Broken, broke 26 13 0 0 
Off 31 13 7 2 
Lost 11 5 13 3 
No (none) 28 12 6 1 
Got no (not, none) 44 17 10 3 
Hasn't got no 
(none) 
35 12 1 1 
There's no 5 4 4 3 
Hasn't got 31 10 7 8 
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The r e s u l t s i n Table 15 show t h a t the form most 
frequently used by the s i x and seven year olds i n answers 
i n the missing p a r t s t e s t was 'hasn't got'. The forms 
l e a s t f r e quently used by them were 'no' and 'hasn't got 
no'. The younger group behaved somewhat d i f f e r e n t l y . 
They used 'got no' most fr e q u e n t l y while they used 'no', 
'hasn't got no', and 'hasn't got' roughly e q u a l l y often. 
With regard to the negative words the older c h i l d r e n used 
' l o s t ' most frequently whereas the younger ones used ' l o s t ' 
l e a s t often. The d i f f e r e n c e s i n usage between the two ages 
were analysed using f o u r f o l d t a b l e s and chi-square. How-
ever, i n most cases the lowest expected frequency was near 
or below f i v e , and none of the d i f f e r e n c e s t h a t could be 
evaluated i n t h i s way was s i g n i f i c a n t . Therefore, the 
F i s h e r exact p r o b a b i l i t y t e s t was used and the values 
obtained f o r the seven forms are given i n s t a t i s t i c a l 
Appendix 8. These values suggest t h a t the major changes 
i n usage occurring between these ages were fo r 'no', 'hasn't 
got no', and 'broken'. T h i s change i n s y n t a c t i c negation 
i s as expected s i n c e 'no' and 'hasn't got no' appear to be 
l e s s mature forms than 'hasn't got'. Since negative words 
are no more p r o d u c t i v e l y complex a t three than at s i x 
they are of l e s s immediate r e l e v a n c e . Yet i t may be 
assumed t h a t those three year olds who are more advanced 
i n t h e i r development of negation should use 'broken' l e s s 
often than the others of t h a t age. 
I t was hypothesized t h a t those c h i l d r e n who behaved 
more maturely i n d e s c r i b i n g the a c t i o n s i n Experiment 2 
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should be the same ones t h a t produce the more mature 
negative forms i n t h i s experiment, i f there i s some gen-
e r a l c o n s t r a i n t on productive complexity operating. T h i s 
means th a t those c h i l d r e n who produced f u l l sentences with 
noun s u b j e c t s i n t h e i r answers to WH i n Experiment 2 should 
be more l i k e l y to use "hasn't got' i f the development of 
utterance production i s g e n e r a l l y c o n s t r a i n e d . To f i n d 
t h i s out two groups of c h i l d r e n were picked out, each 
containing twelve c h i l d r e n . The f i r s t group, l a b e l l e d A, 
contains c h i l d r e n who produced no noun s u b j e c t s and not 
more than four pronoun s u b j e c t s i n t h e i r answers to WH. 
The second group, l a b e l l e d B, contains c h i l d r e n who produced 
at l e a s t two noun s u b j e c t s and any number of pronoun sub-
j e c t s i n t h e i r answers to WH. According to t h i s d i v i s i o n 
group A i s l e s s mature i n i t s d e s c r i p t i o n of a c t i o n s than 
group B. Next, the numbers of c h i l d r e n i n each group who 
used 'broken', 'no', and 'hasn't got' were counted up, and 
the r e s u l t s are shown i n Table 16. 
Table 16: Usage of s e l e c t e d forms to d e s c r i b e missing p a r t s 
by twenty-four three and four year old c h i l d r e n , 
d i v i d e d in t o two groups according to t h e i r l e v e l 
of development i n answering WH i n Experiment 2 
(B more advanced than A). 
Answer Form 
Number of Children Using Each Form 
Group A (N=12) Group B (N=12) 
Broken 7 1 
No 3 4 
Hasn't got no 2 3 
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According to Table 16, groups A and B used 'no' and 
'hasn't got no' to roughly the same extent. There i s a 
d i f f e r e n c e between the groups i n usage of 'broken' t h a t 
i s c o n s i s t e n t with the hypothesis. However, t h i s form 
does not vary i n complexity so i t s development i s l e s s 
r e l e v a n t to the hypothesis regarding productive complexity. 
Therefore, the r e s u l t s of t h i s a n a l y s i s suggest t h a t , f o r 
these twenty-four c h i l d r e n , there i s no correspondence 
between t h e i r maturity of d e s c r i p t i o n of a c t i o n scenes 
and t h e i r maturity of use of negation i n d e s c r i b i n g missing 
p a r t s . T h i s i s evidence t h a t t h e i r language development 
was not being r e s t r i c t e d by some general l i m i t to productive 
complexity. 
D i s c u s s i o n 
The number of c h i l d r e n used i n the above a n a l y s i s 
was not very l a r g e but the two groups were s e l e c t e d to 
take i n the extremes of development i n the c h i l d r e n ' s 
d e s c r i p t i o n s of a c t i o n s . Thus, although the groups pro-
duced the same mean number of f u l l sentence answers w i t h 
pronoun s u b j e c t s to WH (1. 5 ) , group A produced no noun 
s u b j e c t s while group B produced a mean number of noun sub-
j e c t s of 4.5. I f there was some general l i m i t to productive 
complexity i t was assumed t h a t i t would r e s t r i c t the d e v e l -
opment of d i f f e r e n t u t t e r a n c e s to a n o t i c e a b l e extent. 
Therefore, the l a c k of correspondence of development i n 
t h i s case means one of two th i n g s : e i t h e r there i s no 
general l i m i t to productive complexity a t t h i s age and 
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the development of d i f f e r e n t forms takes p l a c e r e l a t i v e l y 
independently, or there i s a l i m i t but i t was not t h i s 
l i m i t t h a t caused the c h i l d r e n to produce incomplete sen-
tences i n answer to WH, or immature negation forms i n the 
missing p a r t s t e s t . One way of deciding between these 
two options i s to explore the c h i l d r e n ' s a b i l i t i e s to 
understand and repeat the negative p o s s e s s i v e forms t h a t 
have been observed, and t h i s i s the t o p i c of the next 
experiment. 
Before the next experiment i s presented, i t i s 
important to d i s c u s s the p a r t i c u l a r forms of negation 
observed because they are not e n t i r e l y the same as those 
described by B e l l u g i (1967). The f i r s t p o int i s t h a t t h i s 
sample of c h i l d r e n used 'got no' predominantly. I n 
B e l l u g i ' s and Bloom's s t u d i e s forms w i t h the negative 
element before the main verb predominated, such as 'doesn't 
have' which i s s i m i l a r to the form 'hasn't got' t h a t was 
used by these c h i l d r e n . T h i s means t h a t i f the present 
sample of c h i l d r e n had behaved as the American c h i l d r e n 
did they should have s a i d 'not got' r a t h e r than 'got no'. 
Unfortunately, no information about the c h i l d r e n ' s use of 
negation i n other contexts was c o l l e c t e d so i t i s not 
reasonable to draw any general conclusions about t h i s 
behaviour. The form 'got no' i s used by a d u l t s i n B r i t a i n 
although some people would question i t s grammatical s t a t u s . 
I t i s p o s s i b l e t h a t t h i s form i s an aspect of the l o c a l 
d i a l e c t i n the north-east of England. The form 'has no 1 
r a r e l y occurred which i n d i c a t e s t h a t 'got' i s dominant 
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over 'have* i n the language of these c h i l d r e n . I t was 
noted t h a t they tended to use 'got' r a t h e r than 'have' i n 
a f f i r m a t i v e u t t e r a n c e s too. 
The second point i s that these c h i l d r e n used 'none' 
considerably more often than was expected. T h i s use of 
'none* as a s u b s t i t u t e f o r 'no' i n forms l i k e none wheels 
and got none wheels suggests t h a t 'no' operates i n these forms 
as 'not any' or 'not one', as Bloom proposed f o r her case of 
'have no'. There were some other unexpected forms which 
are i n t e r e s t i n g as w e l l as r a r e . Three c h i l d r e n produced 
these u t t e r a n c e s : 
i t hasn't a no wheel on 
cockle with a beak with a no toe 
a teapot's got a no handle 
S e v e r a l other c h i l d r e n produced u t t e r a n c e s with 
'no two' i n them, such as he's got no two l e g s , and 'no one' 
was a l s o produced. These examples presumably r e f l e c t the 
s t r u g g l e s of the c h i l d r e n to use the forms they know, to 
express what they want to say. The f i r s t example shows 
some s i m i l a r i t y with the e a r l y double negatives l i k e 
why not he can't t a l k ? but a l l three examples and t h a t f o r 
'no two' r e f l e c t a mixture or confusion of the a f f i r m a t i v e 
and negative c o n s t r u c t i o n s . Another unusual form t h a t was 
produced once by two c h i l d r e n was the use of 'any' on i t s 
own as fo l l o w s : 
a man got any hat 
got any doors 
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Both c h i l d r e n a l s o produced 'hasn't got any' so 
perhaps these utterances were merely e r r o r s of production. 
Klima (19 64) says t h a t 'any' only occurs a f t e r negation i n 
some c o n s t r u c t i o n s and t h i s a s s o c i a t i o n with negation 
could lead the c h i l d to i n t e r p r e t 'any' as a negative 
element by mistake. Therefore these examples could a l s o 
r e f l e c t some misunderstanding about the meaning of 'any', 
a p o s s i b i l i t y to be explored i n the comprehension t e s t of 
the next experiment. 
One of the more s u r p r i s i n g f i n d i n g s was the con-
s i d e r a b l e i n d i v i d u a l v a r i a t i o n i n negative forms produced, 
which i s demonstrated i n the answers given by two c h i l d r e n 
shown below: 
C h i l d 1 
i t hasn't got wheels i n the back no legs 
he hasn't got no wheels i n the f r o n t no l e g s 
i t hasn't got any legs i n the back the handle 
he hasn't got a eye has no door 
C h i l d 2 
that c a r ' s got no not a wheel there 
i t hasn't got none of those onto there 
that house has not got a a gate 
and he got not a a hand 
he hasn't got a hand 
hasn't got no l e g s 
i t hasn't got no thing to stand 
i t hasn't got no thing to go on 
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According to B e l l u g i ' s study there are d e f i n i t e 
changes during the development of negation, f o r i n s t a n c e , 
the form 'no' i s s a i d to have disappeared from use by 
stage 3, i n which case the stage 4 form 'hasn't got no' 
should not occur i n the same s e t s of answers as 'no'. 
T h i s did not appear to be true f o r the present data so a 
s t a t i s t i c a l a n a l y s i s of co-occurrence of the d i f f e r e n t 
forms was c a r r i e d out using c h i - s q u a r e . The forms con-
s i d e r e d were 'no', 'got no', 'hasn't got no', and 'hasn't 
g o t 1 . For each p a i r of forms a f o u r f o l d t a b l e was con-
s t r u c t e d showing the number of times they occurred 
together and s e p a r a t e l y i n the f o r t y c h i l d r e n ' s s e t s of 
answers. For example, 'got no' was used by seventeen 
c h i l d r e n and 'hasn't got no' by twelve. These forms 
occurred together i n two c h i l d r e n ' s answers. This degree 
of co-occurrence y i e l d s a chi-square of 3.29 with Yates 
c o r r e c t i o n f o r c o n t i n u i t y (lowest expected frequency i s 
2 
5.1). T h i s value i s not s i g n i f i c a n t ( f o r p=0.05, x =3.84) 
I t was found t h a t a l l four forms could have occurred 
together i n the c h i l d r e n ' s answers on the b a s i s of chance, 
and the sample chi-square j u s t given was the h i g h e s t one 
obtained. I n other words, 'no' and 'hasn't got no' which 
occurred together i n f i v e c h i ldren's answers, were not as 
e x c l u s i v e as expected. 
The s y s t e m a t i c changes i n negation development 
observed by B e l l u g i are c o n s i s t e n t with the conception of 
language a c q u i s i t i o n as a p r o g r e s s i v e accumulation of 
l i n g u i s t i c r u l e s t h a t together enable the speaker to 
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produce i n c r e a s i n g l y complex u t t e r a n c e s . The present f i n d -
ings seem to be f a r l e s s s y s t e m a t i c , judging by the high 
degree of v a r i e t y i n some c h i l d r e n ' s answers and the 
chance degrees of co-occurrence. These f i n d i n g s seem to 
r e f l e c t a d i f f e r e n t kind of language a c q u i s i t i o n , and one i n 
which development takes p l a c e by the gradual s h i f t from one 
kind of response to another, so t h a t a v a r i e t y of responses 
may be produced a t any one time. 
When a c h i l d produces a p r e d i c a t e i n answer to WH 
i t may be supposed t h a t t h i s utterance was formed by d e l e -
t i o n from a f u l l sentence. But when a c h i l d produces no 
legs and i t hasn't got wheels i t i s not p o s s i b l e to relate these 
i n the same way th a t p r e d i c a t e s and f u l l sentences are 
r e l a t e d . T h i s i s because the s i m p l e s t grammatical system 
for generating 'hasn't got 1 does not generate 'no' and 
cannot be made to do so by simply adding d e l e t i o n r u l e s . 
T his means t h a t the grammatical system for generating 
both forms i s considerably more complex than t h a t f o r gen-
e r a t i n g each of them alone. So from a grammatical point 
of view i t i s s u r p r i s i n g t h a t the c h i l d r e n do use both 
when i t would be simpler to s h i f t from one form to the 
other. 
According to B e l l u g i double negatives l i k e 'hasn't 
got no' occur when the c h i l d has mastered p r e d i c a t e nega-
t i o n and i s l e a r n i n g to master the negative q u a n t i f i e r s . 
But i n her r e s e a r c h the c h i l d r e n seem to have s h i f t e d from 
nominal to p r e d i c a t e negation (e.g. from 'no soap* to 
'doesn't have some soap') w e l l before they learned about 
-211-
negative q u a n t i f i e r s . I n the present r e s e a r c h the same 
s h i f t i s observed, but i t i s not as c o n s i s t e n t s i n c e 'got 
no' i s used a grea t deal by the three and four year o l d s 
and to some extent by the older c h i l d r e n . The prevalence 
of 'got no' means t h a t 'hasn't got no' may have another 
explanation besides t h a t suggested by B e l l u g i . Assuming 
t h a t the c h i l d r e n produce 'no' f i r s t , and then 'got no*, 
and f i n a l l y 'hasn't got', i t i s reasonable to suppose t h a t 
'hasn't got no' occurs as an intermediary between 'got no' 
and "hasn't got'. Furthermore, i f i t i s argued t h a t the 
negative element i n 'got no' i s r e l a t e d to 'none' as a 
form of negative i n d e f i n i t e q u a n t i f i e r i t i s hard to account 
for the utter a n c e s i n which got not occurs, as f o l l o w s : 
i t hasn't got not three wheels 
i t s got not taps 
the c a r ' s got no not a wheel there 
he got not a hand 
i t s got not another l e g . 
These utte r a n c e s are not normal a d u l t E n g l i s h and 
they appear to be intermediate between 'not got' and 'got 
no 1, j u s t as 'hasn't got no' was thought to be intermediate 
between 'got no' and 'hasn't got'. I n f a c t , one c h i l d 
produced 'not got no' which could a l s o be an intermediate 
or hybrid form r a t h e r than a negative p r e d i c a t e , 'not got', 
mistakenly combined with a negative i n d e f i n i t e q u a n t i f i e r . 
These examples suggest t h a t the s h i f t of the negative e l e -
ment from a f t e r to before the verb i s not p e r f e c t and t h a t 
v a r i o u s odd forms are produced as i t takes p l a c e . 
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The c h i l d r e n t h a t used 'only' tended to say 'only 
got' but one c h i l d s a i d 'got only' so i t may be t h a t the 
a c q u i s i t i o n of t h i s c o n s t r u c t i o n a l s o i n v o l v e s a s h i f t 
from a f t e r to before the verb sometimes. I attempted to 
teach t h i s c h i l d to use 'only got' and the t r a n s c r i p t i o n 
of t h i s e x e r c i s e i s shown below. T h i s boy was one of the 
c h i l d r e n who used 'none' as i n got none handles. I a l s o 
t r i e d to teach him to use 'not got' without much success 
i n e i t h e r case. I t i s i n t e r e s t i n g to note i n the t r a n -
s c r i p t i o n s t h a t he could say 'only got' and 'not got' when 
my models di d not have s u b j e c t s . When my models included 
s u b j e c t s again he r e v e r t e d to h i s o r i g i n a l p a t t e r n of behav-
iour . He was taught by asking him to repeat my u t t e r a n c e s , 
and these models and h i s r e p e t i t i o n s are reproduced below 
without the a d d i t i o n a l words of i n t r o d u c t i o n and encour-
agement given: 
Model C h i l d ' s R e p e t i t i o n 
i t s got only one l e g got only one l e g 
t a b l e got only one leg 
(repeated) t a b l e got only one l e g 
t a b l e only got one leg t a b l e got only one l e g 
only got one l e g only got one l e g 
only got one wheel only got one wheel 
car only got one wheel car has got only one wheel 
t a b l e has only got one leg t a b l e ' s got only one leg 
only got one leg only got one l e g 
t a b l e ' s only got one leg t a b l e ' s got only one leg 
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what's funny about t h i s ? got none handles 
got no handle got none handle 
not got a handle not got a handle 
teapot's not got a handle teapot's got no handle 
not got a handle not got a handle 
teapot's not got a handle teapot's got no handle 
not got a handle not got a handle 
teapot's teapot's got not* 
teapot's not got a handle teapot's not got a handle 
b i r d ' s not got a foot b i r d ' s not got a foot 
house not got a door house got not a door* 
house not got a door house's not got a door 
what's funny about the house? got none door 
what's funny about the bird? got none foot 
what's funny about the c a r ? got only one wheel 
The two r e p e t i t i o n s marked with an a s t e r i s k have 
been picked out to show the d i f f i c u l t y t h i s c h i l d seems to 
have been having i n s h i f t i n g the negative element from 
a f t e r to before the main verb. I t seems to have been even 
harder f o r him to s h i f t 'only' from a f t e r to before 'got' 
i n the f i r s t s e s s i o n . This c h i l d d e f i n i t e l y found i t 
e a s i e r to c a r r y out the s h i f t s when the models lacked 
s u b j e c t s . The most obvious explanation f o r t h i s would be 
t h a t the models without s u b j e c t s presented l e s s load to the 
p s y c h o l o g i c a l mechanisms involved. Moreover, i n the models 
without s u b j e c t s the c r i t i c a l elements come f i r s t and 
the r e f o r e would be more e a s i l y perceived and learned, than 
when they are preceded by the s u b j e c t . 
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Ten other c h i l d r e n were taught i n the same way. 
Teaching was more s u c c e s s f u l with some of them but three 
others showed the same d i f f i c u l t y with the order of 'not' 
and 'got'. One of these, l i k e the c h i l d j u s t described, 
used 1 none 1 as i n none le g s on and hasn't got none handle 
i n the t e s t , but during a p r e l i m i n a r y conversation she 
ut t e r e d not got a f i s h and haven't got a bunny r a b b i t . 
This i s how her t r a i n i n g s e s s i o n went: 
Model 
i t s got no leg 
no leg 
no l e g 
got no l e g 
i t s got no leg 
i t s 
i t s got no leg 
i t s got no l e g 
not got 
not got a l e g 
not got a wheel 
not got a handle 
not got 
a handle 
not got a handle 
not got a foot 
i t s not got a l e g 
say i t s f i r s t -
i t s not got a l e g 
C h i l d ' s R e p e t i t i o n 
no 
no l e g 
got no l e g 
not no leg 
hasn't got none leg 
got none l e g 
got none l e g 
not got 
got not got a l e g 
got not a wheel 
got not a handle 
not got 
handle 
not ha' got a handle 
not got a foot 
not got a l e g 
i t s not got a l e g 
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These examples i n d i c a t e t h a t , f o r some of the 
c h i l d r e n , the elements 'no', 'none', and 'not', were 
interchangeable i n spontaneous speech and r e p e t i t i o n , 
which i m p l i e s t h a t they c o n s t i t u t e d e q u i v a l e n t symbols of 
negation f o r these c h i l d r e n . However, the equivalence i s 
not complete because there were no occurrences of 'no got' 
or 'none got' recorded. I t seems as though the i n i t i a l 
elements of nominal negation, 'no' and 'none', remain t i e d 
to t h e i r prenominal p o s i t i o n but the tendency for nominal 
negation remains strong enough f o r some c h i l d r e n to e r r 
with 'not', the preve r b a l element, and produce 'got not'. 
Bloom c o l l e c t e d some ut t e r a n c e s i n which 'no' preceded 
the verb as i n no have i t , a f i n d i n g that i s c o n s i s t e n t 
with the apparently e a r l i e r and stronger s h i f t to v e r b a l 
negation i n some American c h i l d r e n . Therefore, t h i s 
r e s e a r c h has produced some evidence to show t h a t the 
s t r u c t u r e and function of forms i n the development of 
negation i s l e s s c l e a r c u t than B e l l u g i ' s stages suggest. 
Indeed, the language behaviour t h a t has been observed i s 
perhaps more e a s i l y accounted f o r by a system of plans f o r 
the o r g a n i s a t i o n of u t t e r a n c e s t h a t g r a d u a l l y changes i n 
development than by a system of r u l e s t h a t changes 
abruptly as r u l e s are acquired. 
T h i s d i s c u s s i o n has examined some i n d i v i d u a l cases 
of r e p e t i t i o n and i t c o n s t i t u t e s an appropriate introduc-
t i o n f o r the more systematic i n v e s t i g a t i o n of r e p e t i t i o n 
i n the next experiment. 
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Experiment 9 — R e p e t i t i o n and Comprehension of 
Negative P o s s e s s i v e Forms 
I n t r o d u c t i o n 
Having f a i l e d to f i n d any developmental c o r r e s -
pondence between answers produced i n completely d i f f e r e n t 
contexts, but having found t h a t the c h i l d r e n often used 
a v a r i e t y of negation c o n s t r u c t i o n s of apparently d i f f e r e n t 
degrees of maturity, i t behoves to explore the c h i l d r e n ' s 
r e p e t i t i o n and comprehension of the v a r i o u s negative pos-
s e s s i v e forms to f i n d out i f they are saying as much as 
they are capable of repeating and understanding. The 
hypothesis i s t h a t a c h i l d w i l l f i n d i t harder to repeat 
and understand forms beyond the l e v e l of h i s knowledge as 
r e f l e c t e d i n h i s spontaneous speech. 
This experiment i s s i m i l a r to t h a t of F r a s e r , 
B e l l u g i , a n d Brown (1963) i n which they i n v e s t i g a t e d the 
a b i l i t i e s of young c h i l d r e n to i m i t a t e , produce, and 
understand a v a r i e t y of c o n s t r u c t i o n s . T h e i r s u b j e c t s 
were aged between t h i r t y - s e v e n and f o r t y - t h r e e months, 
with a mean age of f o r t y months, so they were about the 
same age as the c h i l d r e n used i n these experiments. These 
authors found that these c h i l d r e n g e n e r a l l y i m i t a t e d the 
c o n s t r u c t i o n s b e t t e r than they understood them, and t h a t 
they understood them b e t t e r than they produced them. 
Turner and Rommetveit (1967) used the same kind of t a s k s 
as F r a s e r e t a l . i n t h e i r i n v e s t i g a t i o n s of sentence v o i c e 
and r e v e r s i b i l i t y . They a l s o found t h a t c h i l d r e n i m i t a t e d 
sentences g e n e r a l l y b e t t e r than they comprehended them, 
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and that they comprehended them b e t t e r than they produced 
them. Although two and three year old c h i l d r e n appear to 
i m i t a t e p a r e n t a l u t t e r a n c e s , so t h a t t h e i r i m i t a t i o n s are 
not more advanced grammatically than t h e i r spontaneous 
ut t e r a n c e s (Menyuk 1963) , these f i n d i n g s s t r o n g l y suggest 
t h a t c h i l d r e n between three and four can understand and 
i m i t a t e sentences t h a t they cannot so e a s i l y produce. 
However, t h i s i s not n e c e s s a r i l y so. 
The f i r s t p o int i s t h a t there may be a genuine d i f -
ference between comprehensive and productive a b i l i t i e s 
but t h i s does not n e c e s s a r i l y mean t h a t c h i l d r e n have a 
g r e a t e r knowledge of s y n t a c t i c s t r u c t u r e than i s manifest 
i n t h e i r speech. T h i s i s because people can guess the 
intended meaning of a sentence without f u l l a p p r e c i a t i o n 
of i t s s y n t a c t i c s'tructure. P i a g e t (1926:150) gives many 
examples of t h i s behaviour i n c h i l d r e n . 
The second point concerns the nature of the task 
used to measure production by these authors, for they d i d 
not c o l l e c t samples of spontaneous speech. The c h i l d r e n 
were required to c a r r y out a kind of i m i t a t i o n so t h a t 
s t r i c t l y speaking the task was not a measure of spontaneous 
production. I n t h i s t a s k the c h i l d r e n were presented with 
two sentences such as the sheep i s jumping and the sheep 
are jumping. They were a l s o shown a p i c t u r e which would 
be appropriate to one of these sentences, and then they 
were re q u i r e d to say the sentence t h a t they considered 
f i t t e d the p i c t u r e b e s t . I n the I m i t a t i o n task they were 
requ i r e d to i m i t a t e sentences as they were shown the 
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p i c t u r e s to which they were appropriate. Since the 
Production task r e q u i r e d the c h i l d r e n to make a judgement 
about appropriateness as w e l l as i m i t a t e the sentences i t 
was i n h e r e n t l y more d i f f i c u l t than the I m i t a t i o n task so 
the r e s u l t s could have r e f l e c t e d the r e l a t i v e d i f f i c u l t y 
of the t a s k s r a t h e r than any d i f f e r e n c e between i m i t a t i o n 
and spontaneous production. As B a i r d (1972) says i t i s 
hard to make these t a s k s e q u a l l y d i f f i c u l t , but i t would 
be more s a t i s f a c t o r y to a s s e s s production by examination 
of spontaneous speech than by any kind of i m i t a t i v e t a s k . 
With these c o n s i d e r a t i o n s i n mind i t was hypothesized 
t h a t the c h i l d r e n would f i n d i t harder to repeat and 
understand the forms of the negative p o s s e s s i v e t h a t they 
.did not spontaneously produce. 
Method 
R e p e t i t i o n Task: To t e s t the a b i l i t y to repeat the v a r i o u s 
negative p o s s e s s i v e forms a s e t of e i g h t phrases i n c l u d i n g 
them was constructed. They were as f o l l o w s : 
1. no door 
2 . the c a r ' s got no wheel 
3. the t a b l e hasn't got no leg 
4. the house hasn't got a door 
5. the car hasn't got any wheels 
6. the s i n k ' s got only one tap 
7. the t a b l e ' s got two le g s 
8. the c a r ' s only got one wheel. 
-219-
The f i r s t f i v e phrases contain true negative 
p o s s e s s i v e forms and these are placed i n t h e i r supposed 
order of appearance i n development. Phrases 6 and 8 were 
put i n to i n v e s t i g a t e the p r e f e r r e d ordering of 'only' 
and 'got', and these two phrases were separated by an 
a f f i r m a t i v e phrase to reduce i n t e r a c t i o n between them. 
To make the task more l i k e a normal speaking and 
l e a r n i n g s i t u a t i o n , each phrase was presented with an 
appropriate p i c t u r e , such as a car with only one wheel 
( s i d e view) f o r phrases 2 and 8. These p i c t u r e s were a l l 
drawn on one card and I pointed to the appropriate one 
f o r each phrase as I u t t e r e d i t . Each c h i l d was encour-
aged to 'say what I say' a t the s t a r t of the experiment 
and whenever he did not attempt to repeat a phrase. 
Comprehension Task: For the comprehension task four new 
cards were drawn up with three p i c t u r e s on each, and these 
are shown i n Appendix 6. These p i c t u r e s provide m a t e r i a l 
from which the c h i l d r e n may s e l e c t an appropriate item 
i n answer to a question l i k e Which man hasn't got a h a t ? . 
The three p i c t u r e s f o r each question include a complete 
item (e.g. man with a h a t ) , an a p p r o p r i a t e l y incomplete 
item (e.g. man without a h a t ) , and an i n a p p r o p r i a t e l y 
incomplete item (e.g. man without a t i e ) . The inappro-
p r i a t e l y incomplete items were put i n so t h a t the t e s t 
would r e q u i r e the c h i l d r e n pay a t t e n t i o n to more than j u s t 
the absence or presence of negation. On the other hand, 
the key d i s c r i m i n a t i o n as f a r as the experiment was 
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concerned, was between the absence and presence of nega-
t i o n so the questions were a l t e r n a t i v e l y a f f i r m a t i v e and 
negative. None of the four negative questions included 
'no' or 'got no' as i t was assumed t h a t a l l the c h i l d r e n 
would be able to understand these. I n s t e a d , the forms 
used i n the questions were a l l of the kind i n which the 
negative element precedes 'got', except f o r one i n which 
negation was doubly marked—Which man hasn't got no h a t ? . 
The e i g h t questions are shown below i n t h e i r b a s i c order 
of p r e s e n t a t i o n . Some of the c h i l d r e n r e c e i v e d the ques-
t i o n s i n t h i s b a s i c order, and some of them r e c e i v e d them 
i n the r e v i s e d order, i n d i c a t e d by the numbers to the 
r i g h t of the quest i o n s . 
1. Which house has not got a door? 2 
2. Which man has got a hat? 1 
3. Which ca r hasn't got any wheels? 4 
4. Which teapot's got a handle? 3 
5. Which house's j u s t got a door? 6 
6. Which man hasn't got a hat? 5 
7. Which ca r has got any wheels? 8 
8. Which man hasn't got no hat? 7 
Questions 5 and 7 are s p e c i a l . Question 5 was 
included to f i n d out i f the c h i l d r e n r e a l l y understood the 
meaning of j u s t . S e v e r a l of the c h i l d r e n produced ' j u s t 
got 1 but i t was suspected t h a t they used i t to mean 'got'. 
For t h i s question the three p i c t u r e s were of a house with 
a door and windows, a house with a door but no windows, 
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and a house with windows but no door. I f ' j u s t got' i s 
i n t e r p r e t e d as i t should be the only appropriate p i c t u r e 
i s t h a t of the house with a door but no windows. I f ' j u s t 
got' i s i n t e r p r e t e d as 'got' the c h i l d r e n should pick both 
p i c t u r e s with a house and a door. 
Question 7 i s a t r i c k question put i n to f i n d out 
i f the c h i l d r e n have any tendency to i n t e r p r e t 'any' to 
mean 'no'. Both questions 7 and 2 are between negative 
questions which means t h a t t h e i r l o c a t i o n s are comparable. 
Therefore, i f the c h i l d r e n do think 'any' means 'no', 
they should i n t e r p r e t question 7 n e g a t i v e l y f a r more often ' 
than question 2. 
The comprehension t e s t i s e a s i e r than the r e p e t i t i o n 
task f o r s e v e r a l reasons. F i r s t l y , the c h i l d r e n need only 
concern themselves with the p r e d i c a t e p a r t of the questions 
i n the comprehension t e s t , although they may not r e a l i s e 
t h i s . R e p e t i t i o n r e q u i r e s the c h i l d to speak, compre-
hension r e q u i r e s the c h i l d to point. R e p e t i t i o n r e q u i r e s 
the c h i l d to l i s t e n but he does not n e c e s s a r i l y have to 
understand what he hears or pay any a t t e n t i o n to the p i c -
t u r e s . Comprehension r e q u i r e s the c h i l d to look and 
d i s c r i m i n a t e c e r t a i n f e a t u r e s of the p i c t u r e s , and to 
l i s t e n and understand what he hears. Comprehension and 
r e p e t i t i o n do i n v o l v e d i f f e r e n t s k i l l s and there i s no 
way t h a t t a s k s can be designed to measure them t h a t have 
e q u i v a l e n t d i f f i c u l t y . 
Subjects and Procedure; The e i g h t questions were presented 
i n the b a s i c order to twelve c h i l d r e n a t the day nursery 
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who d i d the two t a s k s , r e p e t i t i o n and comprehension, 
sometime between the pre- and p o s t - t e s t i n g of the t r a i n -
ing experiment. And then the e i g h t questions were 
presented i n the r e v i s e d order to twenty c h i l d r e n a t the 
nursery school, some of whom did the two ta s k s between 
pre- and p o s t - t e s t i n g and some of whom did them a f t e r the 
p o s t - t e s t i n g . A l l the c h i l d r e n did the two t a s k s together, 
r e p e t i t i o n then comprehension, and they a l l did them a f t e r 
they had done the spontaneous speech p a r t of Experiment 8, 
i n which t h e i r spontaneous production of negative posses-
s i v e forms was explored. 
The c h i l d r e n ' s r e p e t i t i o n s i n the r e p e t i t i o n task 
were recorded and t r a n s c r i b e d afterwards, and i n the com-
prehension task a note was made of the p i c t u r e or p i c t u r e s 
pointed to i n answer to each question by each c h i l d . 
R e s u l t s 
Only t h i r t e e n of the nursery school c h i l d r e n and 
twelve of the day nursery c h i l d r e n were considered for the 
a n a l y s i s because some c h i l d r e n did not do a l l three p a r t s 
of the experiment and e i g h t of those who did, did not 
produce any negative p o s s e s s i v e forms i n the spontaneous 
speech p a r t . The f i n a l twenty-one s e l e c t e d had mean age 
of three years and eleven months (S.D. 6 months). 
R e p e t i t i o n : The c h i l d r e n v a r i e d i n how much they repeated 
of the phrases and some phrases seemed to be g e n e r a l l y 
harder to repeat than o t h e r s . Since most e r r o r s , apart 
from s u b j e c t omission, involved the negation components, 
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r e p e t i t i o n was scored as c o r r e c t i f the main c o n s t i t u e n t s 
were repeated but a r t i c l e s and a u x i l i a r y verbs l e f t out. 
I n f a c t , when the s u b j e c t was omitted the main verb was 
u s u a l l y omitted as w e l l . 
The twenty-one c h i l d r e n were arranged i n t o three 
groups according to the l e v e l of development of t h e i r 
spontaneous negative p o s s e s s i v e u t t e r a n c e s . The most 
mature form t h a t a c h i l d produced was used to a l l o c a t e him 
to one of three groups. Thus, group HGN contained the 
c h i l d r e n who produced 'no' or 'hasn't got no' but not 
'got no' or 'hasn't got'. The c h i l d r e n who produced 'got no' 
but not 'hasn't got 1 were put i n group GN, and those who 
produced 'hasn't got' to any extent were put i n group HG. 
These p a r t i c u l a r group t i t l e s were chosen as convenient 
a b b r e v i a t i o n s of the main components of each form, thus 
'Hasn't Got No' becomes HGN. Table 17 shows the scores 
for each group on each phrase, where a score i s a c o r r e c t 
r e p e t i t i o n as defined above. There are seven c h i l d r e n i n 
group HG, e i g h t i n GN, and s i x i n HGN. The f i r s t row of 
f i g u r e s i n Table 17 shows t h a t a l l seven c h i l d r e n i n HG 
repeated 'no door' c o r r e c t l y , a l l e i g h t i n GN did so too, 
but only f i v e of the s i x c h i l d r e n i n HGN repeated i t 
c o r r e c t l y . 
According to the r e s u l t s i n Table 17 groups HG and 
GN were able to repeat the phrases to roughly the same 
extent, with HG being able to repeat s l i g h t l y more than 
GN. The t h i r d group, HGN, repeated l e s s of the phrases 
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than HG and GN. A two-way a n a l y s i s of v a r i a n c e was c a r -
r i e d out using the f i r s t f i v e phrases only because i t i s 
these t h a t contain negative p o s s e s s i v e forms. The between 
groups source of v a r i a n c e was s i g n i f i c a n t (F=4.07, n^=2, 
n2=18, p l e s s than 0.05). T h i s a n a l y s i s was followed up 
with an examination of s e l e c t e d c o n t r a s t s using the t t e s t . 
According to t h i s , groups HG and HGN performed s i g n i f i -
c a n t l y d i f f e r e n t l y (t=2.86, 11 d.f., p l e s s than 0.02) but 
the d i f f e r e n c e s between HG and GN, and between GN and HGN 
were not s i g n i f i c a n t (HG/GN : t=0.72, 13 d.f., GN/HGN : t=2.01, 
12 d.f., p l e s s than 0.1). 
Table 17: Numbers of c h i l d r e n who c o r r e c t l y repeated the 
ei g h t phrases of the r e p e t i t i o n task. The c h i l -
dren are di v i d e d i n t o three groups, HG, GN, and 
HGN according to the maturity of t h e i r sponta-
neously produced negative p o s s e s s i v e forms 
(see t e x t f o r e x p l a n a t i o n ) . 
Phrase HG (N=7) GN (N=8) HGN (N=6) 
1. no door 7 8 5 
2. the car's got no wheel 3 2 0 
3. the table hasn't got 6 6 1 
no leg 
4. the house hasn't got 6 7 2 
a door 
5. the car hasn't got 5 4 3 
wheels 
6. the sink's got only 3 3 0 
one tap 
7. the table's got two 4 6 3 
legs 
8. the car's only got 5 6 2 
one wheel 
Mean score for a l l 8 5 .57 5.25 2.67 
phrases 
Mean score for f i r s t 3.85 3.38 1.83 
five phrases 
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The r e s u l t s i n Table 17 did not e n t i r e l y meet 
expectation. F i r s t l y , 'got no 1 was repeated l e s s w e l l 
than expected, e s p e c i a l l y by the GN group. Most of the 
c h i l d r e n e r r e d on t h i s phrase by reducing i t to no wheel. 
Secondly, HGN repeated 'hasn't got no' l e s s w e l l than 
expected considering t h a t most of them produced t h i s form 
spontaneously. T h i s i s p a r t i c u l a r l y noteworthy as t h i s 
group repeated the two more advanced forms, 'hasn't got a 1 
and 'hasn't got any', b e t t e r than they repeated t h e i r own 
form, 'hasn't got no', and the simpler form, 'got no*. 
I f spontaneous speech was i n f l u e n c i n g r e p e t i t i o n 
i t would be expected t h a t the c h i l d r e n would repeat the 
forms they used themselves b e t t e r than those they did not. 
Although the more advanced group repeated more of the 
phrases than the l e a s t advanced group, the l e s s advanced 
groups d i d not repeat t h e i r own spontaneous speech forms 
as w e l l as expected. Therefore, the i n f l u e n c e of sponta-
neous speech does not appear to have been very great, y e t 
there p o s s i b l y was some i n f l u e n c e i n t h a t of the nine 
c h i l d r e n who e r r e d i n repeating 'hasn't got any', the two 
who s u b s t i t u t e d 'no' for 'any' both used 'hasn't got no' 
i n t h e i r spontaneous speech. 
The s i x t h phrase i n c l u d i n g 'got only' was l e s s w e l l 
repeated than the eighth one which included 'only got'. 
Many of the e r r o r s i n the r e p e t i t i o n of 'got only' amounted 
to a permutation of t h i s form to 'only got' which i n d i c a t e s 
t h a t t h i s form was the p r e f e r r e d order of these words. 
This permutation i s the opposite to t h a t c a r r i e d out by 
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the c h i l d d e s c r i b e d at the end of the l a s t chapter who 
tended to permute 'only got' to 'got only'. Only two 
c h i l d r e n produced u t t e r a n c e s i n v o l v i n g 'only' spontaneously 
so no general statement can be made about the d i f f i c u l t y of 
repeating these words i n , and not i n , the order they are 
u s u a l l y produced i n . However, the r e s u l t s do show t h a t 
the c h i l d r e n were q u i t e able to repeat a form t h a t they 
did not use i n t h i s context. 
The r e s u l t s do not support the hypothesis t h a t 
c h i l d r e n of t h i s age f i n d i t e a s i e r to repeat the negative 
p o s s e s s i v e forms t h a t they themselves use. I n s t e a d , the 
r e s u l t s show that HGN, the group which appears to be l e a s t 
mature i n i t s development of the negative p o s s e s s i v e form, 
i s l e s s able to repeat phrases containing negative posses-
s i v e forms than HG, the group of g r e a t e s t maturity i n t h i s 
r e s p e c t . The t h i r d group, GN, appears to be nearer i n 
maturity to HG than to HGN according to these r e s u l t s . 
This would be c o n s i s t e n t with the f a c t t h a t 'got no' 
occurs i n a d u l t E n g l i s h but 'hasn't got no' does not. 
Comprehension: Sometimes the c h i l d r e n pointed to more 
than one p i c t u r e i n answer to the questions and i n such 
cases the f i r s t response was taken to be the c h i l d ' s answer 
for s c o r i n g purposes. The exception to t h i s r u l e was f o r 
the question Which house's j u s t got a door? to which there 
i s only one t r u l y c o r r e c t answer. I f a c h i l d gave more 
than one response to t h i s question h i s answer was auto-
m a t i c a l l y marked i n c o r r e c t . The same groups were used i n 
t h i s p a r t of the experiment as were used i n the i n v e s t i g a t i o n 
of r e p e t i t i o n . Table 18 shows the numbers of c h i l d r e n 
i n each group who answered each question c o r r e c t l y . The 
answers to Which car has got any wheels? were c l a s s i f i e d 
as negative, N, i f 'any' appeared to have been i n t e r p r e t e d 
to mean 'no', and as p o s i t i v e , P, i f 'any' appeared to 
have been i n t e r p r e t e d to mean 'some'. The c r i t i c a l ques-
t i o n s f o r f i n d i n g out about the c h i l d r e n ' s comprehension 
of negative p o s s e s s i v e forms are a l l except numbers 5 and 
7 i n the b a s i c order, and the mean scor e s f o r these s i x 
questions are given a t the foot of the t a b l e . 
Table 18: Numbers of c h i l d r e n who c o r r e c t l y answered 
e i g h t questions about the absence and presence 
of p a r t s of o b j e c t s . The c h i l d r e n are d i v i d e d 
i n t o the groups HG, GN, and HGN as i n Table 17. 
For the seventh question N means negative and 
P means p o s i t i v e i n t e r p r e t a t i o n . 
Question Form HG (N=7) GN (N=8) HGN (N=6) 
1. has not got 7 8 5 
2. has got 7 8 5 
3. hasn't got any 7 8 6 
4. 's got 7 8 3 
5. 's just got 5 1 3 
6. hasn't got 7 7 4 
7. has got any N-3, P-4 N-6, P-2 N-5, P-l 
8. hasn't got no 6 7 4 
Mean score for a l l 
questions except #5 5.86 5.75 4.50 
and 7 
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Th e d i s t r i b u t i o n of c o r r e c t answers i n Table 18 
was analysed using a two-way a n a l y s i s of v a r i a n c e based 
on a l l the questions except Nos. 5 and 7. According to 
t h i s a n a l y s i s there was s i g n i f i c a n t v a r i a t i o n between the 
groups (F=8.27, n 1=2, n 2=18, p l e s s than 0.01). S e l e c t e d 
c o n t r a s t s were then examined using the t t e s t and i t was 
found t h a t both HG and GN were s i g n i f i c a n t l y d i f f e r e n t 
from HGN (HG/HGN : t=3.2, 11 d.f., p l e s s than 0.01. 
GN/HGN : t=3.04, 12 d.f., p l e s s than 0.02). But as the 
r e s u l t s suggest HG and GN were not s i g n i f i c a n t l y d i f f e r e n t 
(t=0.05, 13 d . f . ) . 
These r e s u l t s f o r comprehension correspond with 
those f o r r e p e t i t i o n i n t h a t HGN does l e s s w e l l than the 
other two groups on both t a s k s . Furthermore, i n both 
cases the HG group does s l i g h t l y b e t t e r than GN. However, 
HGN shows i t s e l f to be j u s t as able to comprehend the three 
questions with negation before 'got' as i t i s to compre-
hend i t s own d i s t i n g u i s h i n g form 'hasn't got no'. The 
same i s true of GN whose ut t e r a n c e s never had negation 
preceding 'got' y e t they are j u s t as able as the HG group 
i n understanding them. Therefore these r e s u l t s do not 
g e n e r a l l y support the hypothesis t h a t the c h i l d r e n under-
stand more e a s i l y those forms t h a t they themselves use. 
As f a r as question 5 i s concerned the r e s u l t s sup-
port the idea t h a t some of the c h i l d r e n using ' j u s t got 1 
d i d not appreciate i t s e x c l u s i v e meaning and used i t as 
though i t meant 'got'. As f a r as question 7 i s concerned 
the r e s u l t s a l s o confirm supposition because there are 
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a l t o g e t h e r twelve negative i n t e r p r e t a t i o n s and only seven 
p o s i t i v e i n t e r p r e t a t i o n s of the question, Which car has 
got any wheels?. Since the c h i l d r e n understood 'has got' 
and "hasn't got' f a r more c o n s i s t e n t l y than they under-
stood 'has got any 1 i t would seem t h a t some of them 
i n t e r p r e t e d 'any' to mean 'no'. T h i s f i n d i n g helps to 
make sense of the two spontaneous uses of 'any' as though 
i t meant 'no'. Both behaviours are assumed to r e l a t e to 
the f a c t t h a t 'any' tends to occur i n c e r t a i n negative 
utt e r a n c e s which would make i t harder f o r the c h i l d to 
d i s c r i m i n a t e the meaning of any and negation. 
Conclusions and D i s c u s s i o n 
These i n v e s t i g a t i o n s of the comprehension, r e p e t i -
t i o n , and spontaneous production of negative p o s s e s s i v e 
forms show t h a t there i s correspondence between the l e v e l s 
of development i n each. However, the r e l a t i o n s h i p between 
spontaneous production and comprehension and r e p e t i t i o n i s 
not simple, because the c h i l d r e n who do not produce the 
mature form 'hasn't got' are able to repeat and understand 
i t , though not as w e l l as those who do produce i t . Thus, 
i t i s noted t h a t the l e a s t mature group, HGN, had i n e f f e c t 
ten o p p o r t u n i t i e s to use 'hasn't got' and never used i t 
once. They a l s o had two o p p o r t u n i t i e s to understand t h i s 
form and d i d so c o r r e c t l y ten out of twelve times. And 
they had two o p p o r t u n i t i e s to repeat t h i s form and d i d so 
c o r r e c t l y f i v e out of twelve times. I n c o n t r a s t , the HG 
group, who a l l produced 'hasn't got' a t l e a s t once, were 
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able t o comprehend t h i s form c o r r e c t l y fourteen out of 
fourteen times and repeat i t c o r r e c t l y eleven out of 
fourteen times. I n some ways the t h i r d group, GN, i s 
the most i n t e r e s t i n g because they never produced 'hasn't 
got' y e t they were able t o understand i t c o r r e c t l y f i f t e e n 
out of s i x t e e n times and repeat i t c o r r e c t l y eleven out 
of s i x t e e n times. 
I n the case of HGN i t i s reasonable t o say t h a t 
these c h i l d r e n ' s comprehension i s more advanced than t h e i r 
p roduction because they do not produce the mature form t h a t 
they understand f a i r l y w e l l . The case of the GN group i s 
s l i g h t l y d i f f e r e n t because a d u l t s do use 'got no' whereas 
they do not normally use 'no' or 'hasn't got no 1. So 
although the GN group can understand 'hasn't got' w e l l 
the f a c t t h a t they do not produce i t does not make t h e i r 
production less advanced than t h e i r comprehension. These 
c h i l d r e n are q u i t e p o s s i b l y able t o produce 'hasn't got' 
but they choose t o produce 'got no'. The p r o x i m i t y of 
the GN and HG groups i n r e p e t i t i o n and comprehension i s 
c o n s i s t e n t w i t h the supposedly equivalent m a t u r i t y of 
'hasn't got' and 'got no'. HGN c h i l d r e n appear to have 
a schema f o r understanding predicate negation of 'got' 
but not one f o r producing i t , which i s evidence of some 
d i s p a r i t y between comprehensive and productive a b i l i t i e s . 
GN c h i l d r e n appear t o have a schema f o r understanding 
predicate negation of 'got', and they may have a schema 
f o r producing i t but they p r e f e r t o use nominal negation. 
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I n both cases the d i v e r s i t y of comprehensible forms i s 
greater than the d i v e r s i t y of produced forms, but only 
i n the case of the HGN c h i l d r e n i s i t reasonable t o say 
t h a t t h i s d i s p a r i t y i s evidence of some l i m i t to the 
a b i l i t y to produce utterances. 
There i s a general t r e n d i n these r e s u l t s f o r com-
prehension t o be superior t o r e p e t i t i o n . This i s shown 
by the f i g u r e s i n Table 19 which gives the percentage 
scores of the three groups on r e p e t i t i o n and comprehension. 
The HG group understood the s i x selected questions f o r t y -
one out of f o r t y - t w o times (6 questions by 7 c h i l d r e n ) and 
t h i s p r o p o r t i o n y i e l d s a percentage of 97.5. The other 
percentages were computed i n the same way and those f o r 
r e p e t i t i o n were based on the f i r s t f i v e phrases i n c l u d i n g 
negative possessive forms. 
Table 19: Percentage scores f o r the three groups of 
c h i l d r e n on the comprehension and r e p e t i t i o n 
tasks. 
Group 
Task HG GN 
Comprehension 97.5 96.0 




This apparent s u p e r i o r i t y of comprehension over 
r e p e t i t i o n i s i n c o n s i s t e n t w i t h the s u p e r i o r i t y of i m i t a -
t i o n over comprehension found by Fraser e t a l . (19 63) and 
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Tumer and Ronunetveit (1967) . I t i s q u i t e l i k e l y t h a t 
t h i s inconsistency a r i s e s from the d i f f e r e n t tasks used 
t o measure comprehension and r e p e t i t i o n . For instance, 
the f a c t t h a t a sequence of phrases was used i n the r e p e t i -
t i o n task could have c o n t r i b u t e d to the c h i l d r e n ' s d i f f i -
c u l t y i n r e p e t i t i o n . These f i n d i n g s do suggest t h a t 
comprehensive and r e p e t i t i o n a b i l i t i e s i n young c h i l d r e n 
need f u r t h e r study before any d e f i n i t e statements can be 
made about t h e i r r e l a t i v e developmental l e v e l s . 
The i n v e s t i g a t i o n s of 'only 1 and ' j u s t ' w i t h 'got' 
show t h a t sometimes c h i l d r e n can repeat and produce forms 
which they do not comprehend e x a c t l y . The r e p e t i t i o n 
task made use o f 'only 1 while ' j u s t ' was used i n the com-
prehension task. T h i r t e e n out of twenty-one c h i l d r e n 
repeated "only got' c o r r e c t l y w h i l e nine out of twenty-one 
understood " j u s t got' c o r r e c t l y . Now t h i s p r o p o r t i o n of 
c h i l d r e n understanding * j u s t got' could have e a s i l y 
occurred by chance, so a second question Which house has 
only got a door? was given t o the s i x t e e n c h i l d r e n a v a i l -
able. Five of these s i x t e e n had got ' j u s t got' r i g h t 
and four of these s i x t e e n got 'only g o t 1 r i g h t . These 
proportions could have e a s i l y occurred by chance, however, 
three c h i l d r e n got both 'only got* and ' j u s t got' r i g h t . 
This i n d i c a t e s t h a t only a small p r o p o r t i o n of the c h i l d r e n 
who repeated 'only got' understood the r e a l meaning o f 
t h i s form. 
Taking a l l these f i n d i n g s together i t looks as 
though there i s no u n i v e r s a l order of a b i l i t y i n r e p e t i t i o n , 
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comprehension and production. The order obtained appears 
to depend on the form o f utterance i n v e s t i g a t e d , the 
tasks used t o measure these a b i l i t i e s , and the c h i l d ' s 
l e v e l of development. 
The reason f o r i n v e s t i g a t i n g the r e p e t i t i o n and 
comprehension of negative possessive forms was to o b t a i n 
some i n f o r m a t i o n which would help decide i f the c h i l d r e n ' s 
production was l i m i t e d i n some way. As f a r as the 
d e s c r i p t i o n of a c t i o n scenes i s concerned i t was estab-
l i s h e d t h a t , although the production of f u l l sentences 
could be manipulated by vary i n g the l i n g u i s t i c and non-
l i n g u i s t i c context, some of the c h i l d r e n e x h i b i t e d a 
general tendency of producing predicates or less complex 
utterances r a t h e r than f u l l sentences. This behaviour 
i s i n d i c a t i v e of the existence of some l i m i t t o productive 
complexity i f one assumes t h a t a l l utterances are derived 
from a f u l l sentence s t r u c t u r e i n production. I f there 
i s such a l i m i t i t should a f f e c t the development of d i f -
f e r e n t kinds of utterances approximately equally. An 
i n v e s t i g a t i o n of the developmental correspondence between 
utterances used t o describe a c t i o n scenes and utterances 
used t o describe missing p a r t s suggested t h a t there was 
no general l i m i t t o productive complexity. However, the 
f a c t t h a t the c h i l d r e n were f r e e t o produce whatever 
language they f e l t appropriate to use i n the d e s c r i p t i o n 
of missing p a r t s , and the f a c t t h a t such a d i v e r s i t y of 
forms was used meant t h a t the samples c o l l e c t e d might not 
have been r e l i a b l e i n d i c a t o r s of developmental l e v e l . 
The i n v e s t i g a t i o n s of r e p e t i t i o n and comprehension have 
confirmed the r e l i a b i l i t y of these speech samples by 
showing t h a t the c h i l d r e n who d i d not produce mature forms 
were less able a t comprehension and r e p e t i t i o n than those 
who d i d . Therefore, i t seems t h a t the evidence c o l l e c t e d 
so f a r i n d i c a t e s t h a t a t t h i s age there i s no general 
l i m i t t o productive complexity and t h a t the development 
of d i f f e r e n t kinds of utterance can proceed independently. 
But i t also i n d i c a t e s t h a t c h i l d r e n of t h i s age can under-
stand a form o f negation t h a t they do not appear t o have 
the a b i l i t y to produce, a f i n d i n g t h a t might suggest the 
operation of some l i m i t t o productive complexity. How-
ever, t h i s discrepancy may be viewed as an aspect of the 
commonly observed discrepancy between human perceptual 
and r e c o g n i t i o n a b i l i t i e s and r e c a l l and c o n s t r u c t i v e 
a b i l i t i e s . Just as we can, w i t h a c e r t a i n amount of 
l e a r n i n g , understand more of a second language than we 
can speak, i t i s reasonable t o suppose t h a t the c h i l d may 
develop the s k i l l s f o r understanding utterances before he 
develops the s k i l l s f o r producing them. 
Chapter 6 
Hasn't got no and Riding on 
I n t r o d u c t i o n 
This chapter pursues a c e r t a i n l i n e of thought 
a r i s i n g from the previous experiments. For the most p a r t 
i t amounts to an a n a l y s i s of data already c o l l e c t e d , but 
there i s one new i n v e s t i g a t i o n at the end. 
As the t i t l e suggests t h i s chapter i s concerned 
w i t h the two forms, 'hasn't got no' and ' r i d i n g on'. 
'Hasn't got no' was produced i n the d e s c r i p t i o n of missing 
p a r t s , while ' r i d i n g on' was used i n the d e s c r i p t i o n of 
c e r t a i n actions i n the basic discourse agreement e x p e r i -
ment i n Chapter 3. Both forms stand out because they are 
unusual i n a d u l t English and because they appear t o be 
s t r u c t u r a l l y excessive. 
'Hasn't got no' i s s t r u c t u r a l l y excessive i n t h a t 
i t has two negation items where one i s enough. According 
to B e l l u g i (1967) t h i s k i n d of double negative a r i s e s 
when the c h i l d s t a r t s t o use negative q u a n t i f i e r s and 
pronouns. Thus the c h i l d r e n she studied went through a 
d i s t i n c t phase of producing utterances l i k e he can't have 
a cake and he can't have some cake, i n which there i s 
only one negative element i n the verbal component, before 
they produced double negative utterances l i k e he can' t 
have no cake . These c h i l d r e n apparently s h i f t e d from 
nominal t o p r e d i c a t e negation completely before a c q u i r i n g 
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negative pronouns and q u a n t i f i e r s . However, the c h i l d r e n 
studied i n these experiments d i d not show such a complete 
s h i f t from nominal t o predicate negation. For example, 
they were producing forms l i k e 'got no' and 'got none' 
as w e l l as the form 'hasn't got' as though these were 
a l t e r n a t i v e s . The absence of a d e f i n i t e s h i f t means t h a t 
the form 'hasn't got no 1 may have another o r i g i n besides 
t h a t proposed by B e l l u g i . I t i s suggested t h a t t h i s form 
may occur as a t r a n s i t i o n a l form i n the development of 
'hasn't got'. And i t i s f u r t h e r suggested t h a t 'hasn't 
got no' c o n s t i t u t e s an u n d i f f e r e n t i a t e d a s s i m i l a t i o n of 
the various forms the c h i l d hears, namely, 'no', 'got no', 
and 'hasn't got' which disappears as these i n d i v i d u a l forms 
become c l e a r l y d i f f e r e n t i a t e d . 
I t i s t h i s idea of u n d i f f e r e n t i a t e d a s s i m i l a t i o n 
t h a t l i n k s 'hasn't got no' t o ' r i d i n g on' because t h i s 
form could also c o n s t i t u t e the g l o b a l a c q u i s i t i o n of a 
number of forms. 'Riding on' i s s t r u c t u r a l l y excessive 
i n t h a t i t i s enough t o say the boy i s r i d i n g a b i c y c l e 
r a t h e r than the boy's r i d i n g on a b i c y c l e as many c h i l d r e n 
said. I n t h i s case 'on' i s the e x t r a or redundant element 
t h a t does not normally occur i n t h i s k i n d of utterance, 
although i t does occur i n the r e l a t e d utterance he's 
having a r i d e on a b i c y c l e . The c h i l d r e n also produced 
utterances l i k e she's r i d i n g on a rocking horse and he's 
clim b i n g up the ladder. I n the l a t t e r utterance, 'up' 
i s r e l a t i v e l y redundant since you climb (up) something 
and come down i t . But j u s t as 'up' makes the d i r e c t i o n 
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of movement e x p l i c i t i n t h i s case, 'on' may make the 
l o c a t i o n of the a c t i o n e x p l i c i t i n the others. The s t r u c -
t u r a l excess of ' r i d i n g on 1 i s more d e f i n i t i v e than t h a t 
of 'climb up 1, and since there are two p i c t u r e s t h a t e l i c i t 
the ' r i d i n g on' form t h i s i n v e s t i g a t i o n i s confined t o 
' r i d i n g on', and the p i c t u r e s of a g i r l on a rocking horse 
and a boy on a t r i c y c l e i n Experiment 2. 
Ervi n - T r i p p (1971a) says t h a t c h i l d r e n tend to use 
f i r s t those parts of a d u l t utterances t h a t r e g u l a r l y come 
at the end. For example, Susan's ( M i l l e r and Erv i n 19 64) 
use of 'on' and ' o f f ' i n her two word utterances i s a 
demonstration of t h i s k i n d of behaviour since these words 
do come a t the end of some a d u l t utterances, such as put 
your coat on. This use of t e r m i n a l words i s c o n s i s t e n t 
w i t h the s e r i a l l e a r n i n g e f f e c t whereby c h i l d r e n w i t h 
l i m i t e d grammatical knowledge would only be able to r e t a i n 
the l a s t few words of a d u l t utterances i n short-term 
memory. This means t h a t c h i l d r e n would be more l i k e l y to 
l e a r n t e r m i n a l words f i r s t . E r v i n - T r i p p f i n d s t h a t when 
a verb a l u n i t i s composed of a verb and a l o c a t i v e element, 
and the verb i s somewhat redundant as i n ' s i t down', 
c h i l d r e n are l i k e l y t o use the l o c a t i v e element r a t h e r 
than the verb i n t h e i r e a r l y utterances. For example, 
young c h i l d r e n o f t e n say 'down' when they want someone to 
j o i n them on the f l o o r . 
This use of te r m i n a l words was observed i n the c h i l -
dren's d e s c r i p t i o n s of missing p a r t s , as i n wheel's o f f 
-238-
and eye out. The c h i l d r e n also produced longer utterances 
which seemed t o be expansions of these two-word forms, 
f o r example, he's got two wheel's o f f , a wheel's broke 
o f f , i t ' s a tap come o f f , and a plug's l o s t o f f . I n the 
same way i t could be t h a t the c h i l d r e n begin by saying 
'no', which i s expanded i n t o 'got no' and then sometimes 
i n t o 'hasn't got no' on the way to 'hasn't got'. Now 'on' 
occurs a t the end of many a d u l t predicates so i t i s pos-
s i b l e t h a t c h i l d r e n f i r s t produce utterances l i k e man on 
and then develop these i n t o utterances l i k e man get on, 
man s i t on, man go on. Children w i l l hear utterances l i k e 
he's r i d i n g the b i c y c l e and he's on the b i c y c l e , and 
probably some l i k e he's r i d i n g on the b i c y c l e , too, some-
times. Therefore, i n progressing from using j u s t 'on' t o 
using ' r i d i n g ' or 'on' i t i s l i k e l y t h a t the c h i l d r e n 
produce ' r i d i n g on' more o f t e n than adults do as a step 
i n the d i f f e r e n t i a t i o n of the two forms. I n the same way, 
as c h i l d r e n progress from using j u s t 'no' to using 'no', 
'got no', or 'hasn't got' they may produce the i r r e g u l a r 
form 'hasn't got no'as a step i n the d i f f e r e n t i a t i o n of 
these a l t e r n a t i v e forms. 
The work done w i t h negative possessive forms 
i n d i c a t e s t h a t 'hasn't got no' i s an immature form r e l a t i v e 
t o 'hasn't got'. The f o l l o w i n g i n v e s t i g a t i o n was intended 
t o f i n d out i f ' r i d i n g on' was an immature form r e l a t i v e 
t o ' r i d i n g ' too, and i f those c h i l d r e n who produced 
' r i d i n g on* were also the ones who produced 'hasn't got no'. 
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To i n v e s t i g a t e these hypotheses the usages of the various 
forms i n answers t o the questions about the p i c t u r e of a 
boy on a t r i c y c l e and a g i r l on a rocking horse were 
worked out. Then a comparison was made between the use 
of these forms at three and s i x years of age. The f i n d -
ings are presented under several headings, as f o l l o w s : 
Riding and Riding On a t s i x years of age 
The p i c t u r e of the boy on a t r i c y c l e i s henceforth 
r e f e r r e d to as context TR and the p i c t u r e of the g i r l on 
a rocking horse i s r e f e r r e d t o as context RH. Since the 
c h i l d r e n were asked two questions t h a t were l i k e l y t o 
e l i c i t p r e dicates, namely WH and WD, each c h i l d had two 
o p p o r t u n i t i e s per context t o produce the forms t h i s 
a nalysis i s concerned~with. 
The data f o r the o l d e r group were examined f i r s t 
and the r e s u l t s are shown i n Table 20. For each context 
a l i s t o f the forms used i n i t and the number of c h i l d r e n 
using each form i s given. There were f i f t e e n s i x and 
seven year olds but since the c h i l d r e n could use more 
than one form i n each context the numbers sum t o more 
than f i f t e e n . 
For context TR there i s a simple d i s t r i b u t i o n of 
'on', ' r i d i n g on', and ' r i d i n g ' , but f o r context RH there 
are also the forms 'rocking on' and 'rocking'. Fourteen 
out of f i f t e e n c h i l d r e n used ' r i d i n g ' i n context TR and 
t h i s i s c l e a r l y the predominant form f o r t h i s context. 
'Riding' was used more o f t e n than any other form i n 
context RH but not q u i t e as o f t e n as i t was used i n context TR. 
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Numbers of c h i l d r e n using the various forms 
given i n answers to WH and WD i n contexts TR 
and RH. Data f o r f i f t e e n s i x and seven year 
olds. 
Answer Form Context TR Context RH 
On 1 3 
Riding on 3 4 
Riding 14 9 
Rocking on 0 3 
Rocking 0 4 
Riding and Riding On a t three years o f age 
T h i r t y - n i n e three and fo u r year o l d c h i l d r e n con-
t r i b u t e d t o t h i s p a r t of the analysis and t h e i r use of 
the various forms i n contexts TR and RH i s shown i n 
Table 21. This t a b l e shows t h a t i n context TR the 
younger c h i l d r e n used ' r i d i n g on' and ' r i d i n g ' e qually 
o f t e n , w h i l e 'on' was used i n f r e q u e n t l y . However, i n 
context RH they used 'on' much more o f t e n , and they used 
' r i d i n g on' s l i g h t l y more o f t e n than they used ' r i d i n g ' . 
The behaviour of the c h i l d r e n a t the two age 
l e v e l s i s s i m i l a r i n t h a t both groups tended t o use 
' r i d i n g * more f r e q u e n t l y i n context TR than i n context RH, 
but i t i s d i f f e r e n t i n t h a t more of the three year olds 
used ' r i d i n g on'. The d i f f e r e n c e s i n usage between the 
ages were evaluated using f o u r f o l d t a b l e s and chi-square. 
Thus, i n context TR twenty of the t h i r t y - n i n e three year 
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Table 21: Numbers of c h i l d r e n using the various forms 
given i n answers t o WH and WD i n contexts TR 
and RH. Data f o r t h i r t y - n i n e three and four 
year o l d s . 
Answer Form Context TR Context RH 
On 5 15 
Riding on 20 16 
Riding 21 10 
Rocking on 0 . 5 
Rocking 0 1 
olds used ' r i d i n g on' and nineteen d i d not, w h i l e three 
of the f i f t e e n s i x year olds d i d and twelve d i d not. The 
f o u r f o l d t a b l e f o r these f i g u r e s has a lowest expected 
frequency of 6.38 so Yates' c o r r e c t i o n f o r c o n t i n u i t y was 
needed. The hypothesis i s t h a t the younger group used 
' r i d i n g on" more o f t e n than the older group so a one-
t a i l e d p r o b a b i l i t y value may be used. McNemar (1962:227) 
suggests t h a t i n t h i s s i t u a t i o n when there i s also one 
degree of freedom, i t i s reasonable t o use a o n e - t a i l e d 
p r o b a b i l i t y f o r chi-square, obtained by s e l e c t i o n of the 
chi-square value f o r double the l e v e l of s i g n i f i c a n c e 
being used. On t h i s basis the sample d i s t r i b u t i o n i s 
2 
s i g n i f i c a n t (X = 3.15, 1 d.f., p less than 0.05) i n 
which case the hypothesis i s supported. However, there 
was not a s i g n i f i c a n t d i f f e r e n c e between the ages i n the 
2 
use of ' r i d i n g on' m context RH (X = 0.44). There were 
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also no s i g n i f i c a n t d i f f e r e n c e s between the ages i n the 
2 
use of 'on' (RH : x = 0 .93 . TR : Fisher exact p r o b a b i l i t y 
t e s t ; p greater than 0 . 3 ) . But the d i f f e r e n c e s between 
the ages i n use of ' r i d i n g ' were both s i g n i f i c a n t 
(TR : x 2 = 5 .77 , 1 d.f., p less than 0 . 0 2 . RH : X 2 = 4 . 2 , 
1 d.f., p less than 0 . 0 5 ) . As the use of ' r i d i n g on' 
was p r e d i c t e d t o decrease between three and s i x so the 
use of ' r i d i n g ' should increase, and the r e s u l t s confirm 
both p r e d i c t i o n s . 
This analysis demonstrates a change i n answering 
behaviour t o WH i n these p a r t i c u l a r contexts between the 
ages of three and s i x years. However, the changes i n the 
two contexts were not i d e n t i c a l and the use of ' r i d i n g on' 
and ' r i d i n g ' appeared t o depend on the context being 
shown. Further s t a t i s t i c a l analysis was c a r r i e d out on 
the three year old's data using McNemar's t e s t f o r the 
s i g n i f i c a n c e of changes (1962:224) . The d i f f e r e n c e i n 
use of ' r i d i n g on' between the contexts was not s i g n i f i c a n t 
2 
(X = 3 . 3 1 ) . But the d i f f e r e n c e i n use of 'on' between 
2 
contexts was s i g n i f i c a n t (X = 4 . 0 5 , 1 d.f., p less than 
2 
0.05) and so was t h a t f o r ' r i d i n g ' (x = 6 .66 , 1 d.f., 
p less than 0 . 0 1 ) . Therefore, the two contexts d e f i n i t e l y 
d i d e l i c i t s i m i l a r but not i d e n t i c a l behaviour. 
Riding On and the development of language d e s c r i b i n g 
a c t i o n scenes a t three years o f age 
The next step i n t h i s i n v e s t i g a t i o n i s t o f i n d 
out i f the use of the various forms i n contexts TR and RH 
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bear any r e l a t i o n s h i p s w i t h the c h i l d r e n ' s l e v e l of 
development i n the language used t o describe a c t i o n scenes. 
I n other words, do those c h i l d r e n who produced predicates 
i n answer t o WH tend t o use ' r i d i n g on' r a t h e r than 
' r i d i n g ' ? And do those c h i l d r e n who produced f u l l sen-
tences i n answer t o WH tend t o use ' r i d i n g ' r a t h e r than 
' r i d i n g on'? 
To f i n d t h i s out the two groups, A and B, used 
before i n Experiment 8 were reanalysed t o see i f the more 
mature group B used ' r i d i n g ' more o f t e n and ' r i d i n g on' 
less o f t e n than group A. Group A included twelve c h i l d r e n 
who produced no noun subjects and not more than four pro-
noun subjects i n t h e i r answers to WH, w h i l e group B included 
twelve c h i l d r e n who produced a t l e a s t two noun subjects and 
any number of pronoun subjects. Table 22 shows the numbers 
of c h i l d r e n i n each group who used the various forms under 
co n s i d e r a t i o n . The use of the forms was combined across 
questions, WH and WD, and contexts, TR and RH, i n t h i s case. 
Table 22; Numbers of c h i l d r e n using various forms i n answer 
to WH and WD i n contexts TR and RH combined. The 
c h i l d r e n are d i v i d e d i n t o two groups according t o 
to t h e i r l e v e l of development i n answering WH 
(B more advanced than A). 
Answer Form Group A (N=12) Group B (N=12) 
On 6 4 
Riding On 9 6 
Riding 5 8 
Rocking On 3 2 
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The p a t t e r n of r e s u l t s i n Table 22 conforms w i t h 
expectation since more c h i l d r e n i n group B used ' r i d i n g ' 
w h ile more c h i l d r e n i n group A used ' r i d i n g on', however 
none of the d i f f e r e n c e s i n usage i s s i g n i f i c a n t ( i n no 
2 
case i s x greater than 1.00). 
Riding On and Hasn't Got No 
I n order to f i n d out i f the c h i l d r e n who used ' r i d i n g 
on' were also the ones who used 'hasn't got no', f u r t h e r 
use was made of the three groups, HG, GN, and HGN, from 
Experiment 9. These groups were d i s t i n g u i s h e d on the basis 
of the most mature forms produced by the c h i l d r e n i n t h e i r 
d e s c r i p t i o n s o f missing p a r t s . HGN contained s i x c h i l d r e n 
who used 'no' or 'hasn't got no' but not 'got no' or 'hasn't 
got'. GN contained e i g h t c h i l d r e n who used 'got no 1 but 
not 'hasn't got', while HG contained seven c h i l d r e n who 
used 'hasn't got' as w e l l as other forms. Since t h i s 
p a r t i c u l a r i n v e s t i g a t i o n deals w i t h the r e l a t i o n s h i p between 
the utterances produced i n Experiments 2 and 8, there are 
more c h i l d r e n a v a i l a b l e and now the groups are enlarged. 
HGN now has nine c h i l d r e n , GN has eleven, and HG has e i g h t . 
Table 2 3 shows the various forms used i n contexts 
TR and RH combined, and the numbers of c h i l d r e n i n each 
group who used them. The p a t t e r n of r e s u l t s does not 
r e f l e c t any s y s t e m a t i c — r e l a t i o n s h i p between the language 
used t o describe missing p a r t s and the language used t o 
describe actions i n contexts TR and RH. Furthermore, i f 
the two contexts are considered separately there i s s t i l l 
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no r e l a t i o n s h i p t o be found, even though TR seems to be 
more s e n s i t i v e t o the t r a n s i t i o n from ' r i d i n g on' t o 
' r i d i n g ' than RH. 
Table 23: Numbers of c h i l d r e n using various forms t o 
answer the questions WH and WD i n contexts TR 
and RH combined. The c h i l d r e n are d i v i d e d i n t o 
three groups according t o the l e v e l of develop-
ment of t h e i r answers i n the missing p a r t s t e s t 
(HG and GN more advanced than HGN). 
Answer Form HGN (N=9) GN (N=ll) HG (N=8) 
On 5 7 2 
Riding On 6 8 5 
Riding 5 6 5 
The previous i n v e s t i g a t i o n of the r e l a t i o n s h i p 
between language used t o describe missing p a r t s and l a n -
guage used t o describe actions f a i l e d to show any connection 
between them. Andnow t h i s i n v e s t i g a t i o n of a s p e c i f i c 
aspect of the language used to describe actions has also 
f a i l e d t o f i n d any c o r r e l a t i o n between them. Therefore the 
language used t o describe missing p a r t s appears t o be 
developing independently o f the language used to describe 
a c t i o n s . The c h i l d r e n who use 'hasn't got no' are not the 
only ones t o use ' r i d i n g on' even though there i s evidence 
t h a t both forms are immature. 
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Experiment 1 0 — R i d i n g On and the D i s c r i m i n a t i o n of 
Phrases of C e r t a i n Action Sequences 
I n t r o d u c t i o n 
From a communication point of view, 'hasn't got no 1 
and 'hasn't got* are eq u a l l y e f f e c t i v e i n d e s c r i b i n g mis-
si n g p a r t s . The meaning of these two forms appears to be 
the same although t h e i r s t r u c t u r e i s d i f f e r e n t . And t h e i r 
meaning appears to be the same because they are used i n 
the same context to de s c r i b e the same kind of event. T h i s 
does not seem to be q u i t e so true f o r ' r i d i n g on' and 
' r i d i n g ' because t h e i r usage was found to be r e l a t e d to 
the context of production. There i s a d i f f e r e n c e between 
the contexts TR and RH i n th a t , when a c h i l d r i d e s a t r i -
c y c l e , he a c t i v e l y pedals i t to make i t move along. 
Whereas when a c h i l d r i d e s a rocking horse h i s movement 
makes the horse move, but the horse does not move along 
the ground. I t i s p o s s i b l e t h a t the g r e a t e r use of 'on' 
i n context RH and the g r e a t e r use of ' r i d i n g ' i n TR 
r e f l e c t t h i s d i f f e r e n c e between the a c t i o n s . 'Riding' 
appears to express movement whereas 'on' expresses l o c a t i o n . 
This hypothesis would be supported i f ' r i d i n g ' was used 
more often to de s c r i b e a person r i d i n g a r e a l horse than 
someone on a rocking horse. And i f t h i s hypothesis i s 
supported i t would suggest that ' r i d i n g on' has a dual 
meaning, covering both movement and l o c a t i o n . 
To i n v e s t i g a t e t h i s hypothesis a new experiment was 
devised i n which the c h i l d r e n were shown p i c t u r e s of people 
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g e t t i n g on, being on, and moving on three kinds of t r a n s p o r t . 
These three kinds of t r a n s p o r t were a t r i c y c l e and a rocking 
horse as before, and a r e a l horse as w e l l . I t was p r e d i c t e d 
t h a t the c h i l d r e n would tend to use 'on' to d e s c r i b e being 
on or the mounted s t a t e , and to use ' r i d i n g ' to des c r i b e the 
moving s t a t e . I t was f u r t h e r p r e d i c t e d t h a t ' r i d i n g on' 
would be used to d e s c r i b e both of these s t a t e s , and t h a t 
t h i s form would be used more often i n the d e s c r i p t i o n s f o r 
the rocking horse sequence than f o r the other two. 
Method 
M a t e r i a l : The m a t e r i a l f o r t h i s experiment i s shown i n 
Appendix 7. There are three p i c t u r e sequences as f o l l o w s . 
The f i r s t concerns a g i r l and a rocking horse; the second 
concerns a boy and a t r i c y c l e ; and the t h i r d concerns a g i r l 
and a horse. These p i c t u r e sequences each c o n s i s t of three 
p i c t u r e s . I n the f i r s t p i c t u r e of each sequence the person 
i s shown mounting; i n the second p i c t u r e of each sequence 
he or she i s shown i n the mounted p o s i t i o n , and a second 
person i s shown i n the same p o s i t i o n r e l a t i v e to the rocking 
horse, t r i c y c l e , or horse to i n d i c a t e t h a t movement has not 
ye t occurred; i n the t h i r d p i c t u r e of each sequence the 
person i s shown moving by displacement of h i s or her body 
and the o b j e c t being ridden. I t i s a d v i s a b l e to study the 
p i c t u r e s i n the appendix to understand the o r g a n i s a t i o n of 
the p i c t u r e s . As before, t h i s m a t e r i a l was drawn i n colour 
by the author. 
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S u b j e c t s : The s i x t e e n c h i l d r e n f o r t h i s experiment a l l 
came from the nursery school, and a l l but one of them had 
done Experiment 2. Th i s was the l a s t experiment c a r r i e d 
out, and s i n c e i t was only a few weeks s i n c e the r e s e a r c h 
was begun a t the school, the ages of the c h i l d r e n had 
changed l i t t l e . The mean age of the s i x t e e n c h i l d r e n a t 
the time of t h i s experiment was three years and ten months. 
Procedure: Each c h i l d was t o l d t h a t he or she was going 
to see a s t o r y i n p i c t u r e s , and t h i s was done to encourage 
perception of the p i c t u r e s as i n t e g r a t e d sequences. As 
each sequence was presented the experimenter pointed to the 
f i r s t p i c t u r e and asked What's happening t h e r e ? . Then 
when the c h i l d had given an answer f o r t h i s p i c t u r e the 
same question was asked of the second p i c t u r e , and then of 
the t h i r d p i c t u r e . The three sequences were presented i n 
the same order to a l l c h i l d r e n , t h a t i s , g i r l and rocking 
horse, boy and t r i c y c l e , and g i r l and horse. 
R e s u l t s 
Most of the c h i l d r e n gave s a t i s f a c t o r y answers f o r 
each p i c t u r e but ' r i d i n g on" occurred much l e s s f r e q u e n t l y 
than i t had i n Experiment 2. Here i t was used s i x t e e n 
times whereas ' r i d i n g ' was used t h i r t y - t w o times. This was 
not the r e s u l t of s u b j e c t s e l e c t i o n because eleven of the 
c h i l d r e n had used ' r i d i n g on' before whereas only seven of 
these did so now. None of the f i v e who did not use i t 
before used i n here. T h i s change i n behaviour i s f u r t h e r 
evidence of a developmental progression from ' r i d i n g on' to 
' r i d i n g ' a t t h i s age. 
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There was a great v a r i e t y of answers produced i n 
t h i s experiment and a scheme was drawn up for c l a s s i f y i n g 
them as i n d i c a t i n g e i t h e r mounting, or mounted, or moving. 
'Riding on' was put as a separate c l a s s , but 'on' was put 
i n the mounted c l a s s and ' r i d i n g ' was put i n the moving 
c l a s s . T his scheme i s shown below with examples of the 
forms belonging to each c l a s s . 
1. Mounting—for example,'getting on', ' t r y i n g to get 
on', and 'climbing on'. 
2. Mounted — f o r example, "got on', ' s i t t i n g on', and 
'got up'. 
. 3. Moving — f o r example, ' r i d i n g ' , 'going', and 
'rocking'. 
4. Riding On— 
Table 24 shows the numbers of c h i l d r e n using each 
c l a s s of form to d e s c r i b e each phase of the three sequences. 
The phases are l a b e l l e d mounting, mounted, and moving, to 
correspond with the three p i c t u r e s of each sequence. 
Table 24 a l s o shows the usage of the four c l a s s e s of form 
for the three sequences combined. Thus, fourteen c h i l d r e n 
used a mounting form to d e s c r i b e mounting i n the rocking 
horse sequence; ten used a mounting form to d e s c r i b e mounting 
i n the t r i c y c l e sequence; and fourteen used a mounting form 
to d e s c r i b e mounting i n the horse sequence. The combined 
usage of mounting forms to d e s c r i b e mounting i s f i f t e e n , 
which means th a t f i f t e e n c h i l d r e n used a mounting form to 
d e s c r i b e mounting i n one or more of the sequences. 
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Table 24; Four c l a s s e s of answer to WH and the numbers 
of c h i l d r e n using each c l a s s to des c r i b e each 
of three phases of three a c t i o n sequences. 
Values are given for each sequence s e p a r a t e l y 
and f o r a l l three sequences together (N= 16) . 
Sequence Phase 
Answer Form Mounting Mounted Moving 
Rocking Horse Mounting 14 1 0 
Mounted 0 6 3 
Moving 1 4 9 
Riding on 1 4 2 
T r i c y c l e Mounting 10 1 0 
Mounted 1 7 3 
Moving 1 8 8 
Riding on 2 0 1 
Horse Mounting 14 0 0 
Mounted 1 10 3 
Moving 0 3 10 
Riding on 1 3 2 
Combined Mounting 15 1 0 
Sequences 
Mounted 1 13 7 
Moving 2 9 13 
Riding on 2 5 3 
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The r e s u l t s i n Table 2 4 show t h a t the c h i l d r e n 
g e n e r a l l y d i s c r i m i n a t e d the three phases of each sequence. 
Mounting forms were g e n e r a l l y used to d e s c r i b e mounting 
and moving forms were g e n e r a l l y used to d e s c r i b e moving. 
I n between, mounted was described with both mounted and 
moving forms suggesting t h a t the c h i l d r e n found i t d i f -
f i c u l t to d i s t i n g u i s h being on from going on, as i t were. 
These r e s u l t s were analysed s t a t i s t i c a l l y using a c h i -
square f o r c o r r e l a t e d proportions (McNemar 1962:227), i n 
which Q f o l l o w s the d i s t r i b u t i o n with C - l degrees of 
freedom. C i s the number of c o r r e l a t e d proportions, which 
i s three i n t h i s case. For example, the use of a mounting 
form to d e s c r i b e the three phases of the f i r s t sequence 
i s c o r r e l a t e d i n the sense t h a t the same s u b j e c t s are 
d e s c r i b i n g each phase. For each a n a l y s i s each form i s 
taken r e l a t i v e to the use of any other. For i n s t a n c e , the 
use of the mounting form i n the f i r s t phase i s c o n t r a s t e d 
with use of any other form. The a n a l y s e s show t h a t use of 
mounting forms was s i g n i f i c a n t l y a s s o c i a t e d with the f i r s t 
phase i n a l l three sequences (rocking horse, Q=25.7; 
t r i c y c l e , Q=18.2; horse, Q=27.2; a l l 2 d.f. and p l e s s 
than 0.01). Next, the use of mounted forms showed a 
s i g n i f i c a n t degree of a s s o c i a t i o n with the second phase 
of a l l three sequences (rocking horse, Q=7.7; t r i c y c l e , 
Q=9.3; horse, Q=12.3; a l l 2 d.f. and p l e s s than 0.02). 
F i n a l l y , the use of moving forms showed a s i g n i f i c a n t 
degree of a s s o c i a t i o n with the t h i r d phase i n a l l three 
sequences (rocking horse, Q=10.0; t r i c y c l e , Q=9.8; 
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horse, Q=15.8; a l l 2 d.f. and p l e s s than 0.01). Given 
t h a t the sample s i z e of s i x t e e n i s s m a l l e r than i t should 
be for c o m p a t i b i l i t y of Q with chi-square (McNemar suggests 
N g r e a t e r than 30), the p r o b a b i l i t y v a lues are l i k e l y to 
be g r e a t e r than i n d i c a t e d . However, the o v e r a l l v a r i a t i o n 
i n behaviour shows, without much doubt, t h a t the c h i l d r e n 
matched t h e i r answers to the phases. 
Given t h a t the c h i l d r e n g e n e r a l l y d i s c r i m i n a t e d 
the three phases of the sequences the use of ' r i d i n g ' , 
'on', and ' r i d i n g on' may now be examined. The usage of 
these forms may be given i n two ways; f i r s t l y , as the 
number of times a form was used to d e s c r i b e a phase, and, 
secondly, as the number of c h i l d r e n using a form to 
des c r i b e a phase. The two kinds of usage of the three 
forms were worked out and they are shown i n Table 25. 
Both measures of usage i n d i c a t e t h a t 'on' and ' r i d i n g ' 
were used d i f f e r e n t l y to ' r i d i n g on'. Whereas 'on' and 
' r i d i n g ' were p r i m a r i l y used to d e s c r i b e the mounted and 
moving phases, ' r i d i n g on' was used to d e s c r i b e a l l three 
phases. I n terms of meaning, i t looks as though for these 
c h i l d r e n ' r i d i n g ' means being on and moving but not 
mounting, while 'on' appears to mean being on and probably 
moving but not mounting. On the other hand, ' r i d i n g on' 
was used as though i t meant g e t t i n g on, being on, and 
moving. 
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Table 25: Use of three forms to d e s c r i b e three a c t i o n 
sequences,expressed as (a) the number of times 
each form occurred i n the d e s c r i p t i o n s of each 
phase, and as (b) the number of c h i l d r e n who 
used each form to d e s c r i b e each phase. 
(a) number of,occurrences 
Sequence Phase 
Answer Form Mounting Mounted Movxng 
On 2 10 5 
Riding 1 14 18 
Riding on 4 7 8 
(b) number of c h i l d r e n 
On 1 6 5 
Riding 1 9 11 
Riding on 3 5 4 
This p a t t e r n of behaviour i s not as p r e d i c t e d f o r i t 
was hypothesized t h a t the c h i l d r e n would be more l i k e l y to 
use 'on' to d e s c r i b e the s t a t e of being on or mounted, and 
to use ' r i d i n g ' to d e s c r i b e the s t a t e of going on or moving 
Although t h i s i n v a l i d a t e s the supposition t h a t ' r i d i n g on' 
would be d i f f e r e n t from both 'on' and ' r i d i n g ' i n encompass 
ing both t h e i r meaning, the f a c t t h a t ' r i d i n g on' was used 
to d e s c r i b e mounting to a much higher degree compared to 
'on' and ' r i d i n g ' , does show t h a t i t s meaning was l e s s 
s p e c i f i c than t h a t of the other two forms. So i t i s s t i l l 
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reasonable to say that ' r i d i n g on' has a l e s s w e l l d i f -
f e r e n t i a t e d usage and meaning, and th e r e f o r e that i t 
appears to be an immature form r e l a t i v e to ' r i d i n g ' . 
A d i f f e r e n c e i n the d i s t r i b u t i o n of forms produced 
between the contexts TR and RH was noted before, and t h i s 
d i f f e r e n c e i s maintained i n the present experiment. Com-
bining the data f o r the second and t h i r d phases i t i s 
found t h a t i n the t r i c y c l e sequence ten c h i l d r e n used 
' r i d i n g ' and only one used ' r i d i n g on', but i n the rocking 
horse sequence i t i s found t h a t seven c h i l d r e n used ' r i d i n g ' 
and s i x used ' r i d i n g on'. I t was p r e d i c t e d t h a t the c h i l -
dren would use more ' r i d i n g ' forms i n d e s c r i b i n g the horse 
sequence than i n the rocking horse sequence because r e a l 
horses move along the ground but rocking horses do not. 
I n f a c t , i n the horse sequence ten c h i l d r e n used ' r i d i n g ' 
and f i v e used ' r i d i n g on'. Th i s d i s t r i b u t i o n appears to 
be halfway between t h a t f o r the t r i c y c l e and t h a t for the 
rocking horse sequence, as though the c h i l d r e n were com-
promising between h o r s i n e s s and movement along the ground. 
Conclusion and D i s c u s s i o n 
T h i s s e r i e s of i n v e s t i g a t i o n s has c o n s i s t e n t l y shown 
' r i d i n g on' to be a l e s s mature form than ' r i d i n g ' , which 
p a r a l l e l s the f i n d i n g t h a t 'hasn't got no' i s l e s s mature 
than 'hasn't got'. T h i s i s i n t e r e s t i n g because both 
immature forms are s t r u c t u r a l l y e x c e s s i v e , which means t h a t 
the development of these p a r t i c u l a r aspects of language i s 
not simply an accumulation of su r f a c e s t r u c t u r e . Furthermore, 
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use of these immature forms i s not c o r r e l a t e d i n the 
sample studied, a f i n d i n g t h a t confirms the previous con-
c l u s i o n t h a t the language used t o describe actions i s 
developing independently of the language used t o describe 
missing p a r t s . I n t u r n , t h i s p a t t e r n of development i s 
i n c o n s i s t e n t w i t h the idea t h a t the utterances produced 
i n these e a r l y years of development are g e n e r a l l y r e s t r i c t e d 
by some kind of l i m i t t o productive complexity. 
The observations c o l l e c t e d suggest t h a t there i s a 
s h i f t from ' r i d i n g on' t o ' r i d i n g ' i n the age range studied. 
'Riding on' was not the only form t o include 'on' i n t h i s 
way; there was 'rocking on' too. Although there were only 
a few cases of 'rocking' and 'rocking on' a t both ages, 
there was a higher p r o p o r t i o n of 'rocking on 1 forms a t 
three years of age than a t s i x (see Tables 20 and 21). 
Not much weight can be attached to the l a t t e r s h i f t on i t s 
own, but i t does correspond w i t h the more d e f i n i t i v e s h i f t 
from ' r i d i n g on' t o ' r i d i n g 1 . Looking back i n time i t i s 
assumed t h a t most of these c h i l d r e n were once saying j u s t 
'on', which means t h a t ' r i d i n g on' must have increased i n 
frequency some time during these c h i l d r e n ' s past develop-
ment as now i t seems t o be decreasing i n frequency. 
These s h i f t s i n the general p a t t e r n of behaviour 
could r e f l e c t two possible modes of i n d i v i d u a l change of 
behaviour: e i t h e r each c h i l d changes from one form t o 
another and the time a t which each c h i l d does t h i s v a r i e s ; 
or each c h i l d has a r e p e t o i r e of several forms and the 
general change i n behaviour r e f l e c t s changes w i t h i n 
i n d i v i d u a l r e p e t o i r e s as some forms increase and some forms 
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decrease i n frequency. The f i r s t mode would presume a 
l e s s e r degree of i n d i v i d u a l v a r i a t i o n i n behaviour i n any 
point i n time than the second mode. Examination of the 
answers used to describe missing p a r t s revealed c o n s i d e r -
able v a r i e t y i n i n d i v i d u a l behaviour, and the degrees to 
which the v a r i o u s forms occurred together i n c h i l d r e n ' s 
answers were a l l w i t h i n the range of chance a s s o c i a t i o n . 
The same i s true of the behaviour of the c h i l d r e n i n the 
two contexts TR and RH: the c h i l d r e n tended to use a 
v a r i e t y of forms, and when the co-occurrences of 'on', 
'r i d i n g on', and ' r i d i n g ' were computed i t was found t h a t 
the degrees to which these forms occurred together i n the 
c h i l d r e n ' s answers were a l l w i t h i n the range of chance 
a s s o c i a t i o n . These f i n d i n g s with two qu i t e d i f f e r e n t con-
s t r u c t i o n s and contexts show t h a t the second mode of i n d i v i d -
u a l development i s more tenable than the f i r s t because of 
the degree of v a r i e t y of i n d i v i d u a l c h i l d r e n ' s answers. 
S h i f t s i n behaviour with context have been observed, 
as w e l l as s h i f t s i n behaviour with age. A good example 
of a context-dependent s h i f t comes from the l a s t experiment 
i n which the proportions of 'on', ' r i d i n g on', and ' r i d i n g ' 
produced were found to be a fu n c t i o n of the p i c t u r e content 
or n o n - l i n g u i s t i c context. The p i c t u r e s of a boy and t r i -
c y c l e e l i c i t e d a higher proportion of ' r i d i n g ' forms, 
whereas the p i c t u r e s of a g i r l and a rocking horse e l i c i t e d 
a higher proportion of 'on' forms. 
These s h i f t s i n behaviour with age and context i n d i -
c ate t h a t the l i n g u i s t i c a b i l i t y of utterance production i s 
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a system t h a t r e l a t e s the l i n g u i s t i c and n o n - l i n g u i s t i c 
context as input to the uttera n c e s produced or output i n 
an extremely complicated way. These c h i l d r e n have not 
behaved as though they possess a s e t of r u l e s which abruptly 
changes from time to time, and nor have they behaved as 
though the input was r e l a t e d to the output through a s e t of 
d i s c r e t e stimulus-response connections. I n s t e a d , they have 
behaved as though the uttera n c e s produced were s y s t e m a t i c a l l y 
r e l a t e d to the input such t h a t a s l i g h t change i n the input 
caused a change i n the r e l a t i v e frequencies of the output 
u t t e r a n c e s . A major change i n the input, such as a d i f -
f e r e n t kind of p i c t u r e and a d i f f e r e n t question, causes a 
major change i n the output such t h a t the frequencies of 
some uttera n c e s e f f e c t i v e l y decrease to zero while those of 
others i n c r e a s e from zero. I n the same way age appeared to 
r e s u l t i n changes of the r e l a t i v e frequencies of u t t e r a n c e s , 
some i n c r e a s i n g and some decreasing. Furthermore, the c h i l -
dren have behaved as though there i s i n t e r a c t i o n on the out-
put s i d e as w e l l as on the input s i d e . Not only do v a r i o u s 
contextual f a c t o r s appear to have i n t e r a c t e d to determine 
the s e t of uttera n c e s produced and t h e i r r e l a t i v e f requencies, 
but the ut t e r a n c e s themselves appear to have i n t e r a c t e d . 
Thus, the c h i l d r e n did not j u s t produce copies or shortened 
copies of a d u l t u t t e r a n c e s , they a l s o produced t h e i r own 
adaptations of a d u l t u t t e r a n c e s . Sometimes these adaptations 
appeared to r e f l e c t i n t e r a c t i o n between a l t e r n a t e plans or 
schemas f o r producing u t t e r a n c e s , as when c h i l d r e n pro-
duced 'got not 1 r a t h e r than "not got' or 'got no 1. T h i s 
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kind of i n t e r a c t i o n seems to e x p l a i n the occurrence of 
' r i d i n g on', and i t provides an a l t e r n a t i v e explanation 
of 'hasn't got no' than that of grammatical development 




The aim of t h i s r e s e a r c h was to i n v e s t i g a t e c h i l d r e n ' s 
utterance production i n order to f i n d out more about the 
p s y c h o l o g i c a l processes involved i n utterance production 
and any r e s t r i c t i o n s t h a t a f f e c t utterance production i n 
childhood. This r e s e a r c h i s d i f f e r e n t from most s t u d i e s of 
language development because i t does not s e t out to d e s c r i b e 
c h i l d r e n ' s knowledge of language i n terms of grammars. The 
reason for not adopting t h i s approach i s based on c e r t a i n 
arguments concerning the d i s t i n c t i o n between competence and 
performance as i t i s represented i n the d i s t i n c t i o n between 
knowledge and use of knowledge. E s s e n t i a l l y , the argument 
i s t h a t i n any reasonable p s y c h o l o g i c a l account of l i n -
g u i s t i c a b i l i t i e s there i s no need to make t h i s d i s t i n c t i o n , 
and i n f a c t , i t i s sometimes considered u n r e a l i s t i c to do so. 
There are plenty of grammatical d e s c r i p t i o n s of c h i l d 
and a d u l t language but few t h e o r i e s of utterance production. 
Furthermore, the t h e o r i e s of utterance production t h a t do 
e x i s t are e i t h e r c o n t r o v e r s i a l or t e n t a t i v e , t h e r e f o r e t h i s 
r e s e a r c h i s n e c e s s a r i l y e x p l o r a t o r y . 
Methods 
A c h i l d may speak spontaneously or repeat the u t t e r -
ances of another person, which means t h a t there are two 
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b a s i c methods of i n v e s t i g a t i n g utterance production. T h i s 
r e s e a r c h has made use of both r e p e t i t i o n and spontaneous 
speech, with emphasis on the l a t t e r because i t does not 
involve memory to the extent t h a t r e p e t i t i o n does. 
The c h i l d r e n ' s spontaneous u t t e r a n c e s were obtained 
i n two ways. To some extent these were obtained by observa-
t i o n of the c h i l d r e n ' s ordinary conversation, but to a much 
greater extent they were obtained by experimental manipula-
t i o n of the context of speech. The l i n g u i s t i c context was 
v a r i e d by asking the c h i l d r e n d i f f e r e n t questions and the 
n o n - l i n g u i s t i c context was v a r i e d by showing the c h i l d r e n 
d i f f e r e n t p i c t u r e s . 
The c h i l d r e n were mainly of preschool age, an age 
tha t has been l e s s thoroughly s t u d i e d than the preceding 
years when language i s i n i t s e a r l i e s t stages. The c h i l -
dren were not used as, or taken to be, a r e p r e s e n t a t i v e 
sample of c h i l d r e n of t h i s age, or of c h i l d r e n l i v i n g i n 
the l o c a l i t y where the r e s e a r c h was c a r r i e d out. However, 
the numbers of c h i l d r e n used tended to be l a r g e r than those 
used i n the s t u d i e s of the e a r l i e r stages of language 
development. 
Summary of Findings 
The f i r s t experiment i n v e s t i g a t e d the model and 
hypothesis of language s t r u c t u r e proposed by Yngve. 
According to h i s model short-term memory i s a c r u c i a l 
f a c t o r i n determining the s i z e and complexity of utterance 
a person can produce. The a p p l i c a b i l i t y of h i s model to 
c h i l d r e n ' s utterance production was i n v e s t i g a t e d by 
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measuring a group of preschool c h i l d r e n ' s a u d i t o r y - v e r b a l 
short-term memory capacity and t h e i r a b i l i t y to repeat 
sentences varying i n depth. There was a s i g n i f i c a n t 
p o s i t i v e c o r r e l a t i o n between these two v a r i a b l e s , which 
was t o be expected since both i n v o l v e memory, but the pat-
t e r n of c o r r e l a t i o n d i d not support the depth hypothesis. 
I n other words, the e r r o r s made i n r e p e t i t i o n were not 
c o n s i s t e n t l y those expected on the basis of the depth 
hypothesis. Furthermore, examination of the c h i l d r e n ' s 
spontaneous speech showed t h a t some of them were producing 
utterances of greater depth than t h e i r short-term memory 
capacity would allow, i f they were behaving l i k e the model. 
These f i n d i n g s confirm some recent research w i t h a d u l t s 
t h a t found no evidence i n a s i m i l a r experiment to support 
the a p p l i c a b i l i t y of the model and the depth hypothesis 
to human utterance production. 
I t was noticed i n the f i r s t experiment t h a t the 
c h i l d r e n produced a good many non-sentence utterances, most 
of which were e l l i p t i c forms t h a t are common i n o r d i n a r y 
conversation. The next piece of research (Experiments 2 
and 3) i n v e s t i g a t e d the production of two of these e l l i p t i c 
forms and a f u l l sentence form i n order to le a r n something 
of t h e i r r e l a t i v e productive complexity. These forms were 
e l i c i t e d by asking the c h i l d r e n questions about simple 
actions so t h a t these questions and the desired forms of 
answer e x h i b i t e d discourse agreement. The questions were 
l a b e l l e d WH, WD, and WO. Productive complexity was evalu-
ated i n four ways. The f i r s t index of productive complexity 
-262-
was the l a t e n c y between the experimenter's question and 
the c h i l d ' s answer, and the second was the r a t e of a r t i c l e 
omission i n the d i f f e r e n t forms. The t h i r d index was con-
cerned with the changes t h a t took place i n answering 
behaviour during the experiment, changes t h a t were assumed 
to r e s u l t from the r e p e t i t i v e nature of the task or f a t i g u e . 
The f o u r t h index was concerned with the changes t h a t took 
place i n answering behaviour as the c h i l d r e n were taught to 
answer the questions with d i s c o u r s e agreement. Although 
these four d i f f e r e n t ways of ev a l u a t i n g productive com-
p l e x i t y d i d not e n t i r e l y agree i t was concluded t h a t the 
three forms of utterance studied appeared to have equivalent 
productive complexity. 
The three forms of utterance i n v e s t i g a t e d i n E x p e r i -
ment 2 were a f u l l sentence form l i k e he's r i d i n g the bike, 
l a b e l l e d FS, a p r e d i c a t e l i k e r i d i n g the bike, l a b e l l e d P, 
and a d i r e c t or i n d i r e c t form l i k e the bike, l a b e l l e d 0. 
These three forms vary i n length but s i n c e they appear to 
have e q u i v a l e n t productive complexity utterance length does 
not appear to determine productive complexity. The three 
forms a l s o vary i n the complexity of t h e i r grammatical 
d e r i v a t i o n . I n t r a n s f o r m a t i o n a l grammar answers P and 0, 
being e l l i p t i c a l , are derived from f u l l sentences by d e l e -
t i o n transformations. T h i s means t h a t the two e l l i p t i c 
forms are d e r i v a t i o n a l l y more complex than the f u l l sen-
tence form. I f production corresponds with grammatical 
generation and productive complexity with d e r i v a t i o n a l 
complexity, the two e l l i p t i c forms should show gr e a t e r 
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productive complexity than the f u l l sentence form, but 
they do not. Therefore, these f i n d i n g s do not support 
any d i r e c t correspondence between generation and production, 
and they i n d i c a t e t h a t t r a n s f o r m a t i o n a l grammar may not be 
altog e t h e r s a t i s f a c t o r y as a b a s i s for a model of human 
utterance production. The other theory considered was 
S c h l e s i n g e r 1 s theory of utterance production which he says 
i s only t e n t a t i v e . T h i s theory has been appl i e d to the 
two-word utterances of young c h i l d r e n and so i t s present 
a p p l i c a t i o n to more complex utterances i s only t e n t a t i v e 
too. I f S c h l e s i n g e r 1 s o r i g i n a l ideas of r e a l i s a t i o n r u l e s 
are adhered to a f u l l sentence form should have g r e a t e r 
productive complexity than e l l i p t i c forms l i k e P and 0. 
However, i t was suggested that h i s ideas be modified so 
th a t there could be one complex r e a l i s a t i o n r u l e f o r process-
ing b a s i c u t t e r a n c e s l i k e the agent-action sentence studied 
i n these experiments. I f t h i s m o d i f i c a t i o n i s tenable, the 
r e v i s e d theory would p r e d i c t no d i f f e r e n c e s i n productive 
complexity between FS, P and 0, as seemed to be the case. 
I t was concluded t h a t n e i t h e r t r a n s f o r m a t i o n a l grammar nor 
S c h l e s i n g e r ' s theory of utterance production account f o r 
the f i n d i n g s e x a c t l y , but S c h l e s i n g e r 1 s shows a c l o s e r f i t . 
I n Experiments 2 and 3 the c h i l d r e n behaved with 
d i s c o u r s e agreement and y e t some of them did not give f u l l 
sentence answers to WH as would be expected. The t r a i n i n g 
experiment showed t h a t the number of f u l l sentence answers 
could be incre a s e d as much as the others to r a i s e the 
general l e v e l of d i s c o u r s e agreement, which suggests t h a t 
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the production of f u l l sentence answers was not being 
r e s t r i c t e d by any kind of l i m i t to productive complexity. 
I n which case, there remains the question of why some 
c h i l d r e n did not produce f u l l sentence answers to WH. The 
subsequent i n v e s t i g a t i o n s (Experiments 4, 5, 6 and 7) 
attempted to f i n d out i f and how the production of f u l l 
sentence u t t e r a n c e s could be i n c r e a s e d by va r y i n g the 
l i n g u i s t i c and n o n - l i n g u i s t i c context. Some attempts to 
i n c r e a s e f u l l sentence production were s u c c e s s f u l and so 
i t was concluded t h a t there was u n l i k e l y to be any formal 
c o n s t r a i n t on the complexity of u t t e r a n c e s . I n p a r t i c u l a r , 
i t was found t h a t the c h i l d r e n produced more f u l l sentence 
answers to WH when the agents were animal r a t h e r than 
human. T h i s p a t t e r n of behaviour seemed to r e f l e c t the 
gr e a t e r i n t e r e s t value of animals than people i n p i c t u r e s . 
The next piece of r e s e a r c h (Experiments 8 and 9) 
was based on the assumption t h a t i f the c h i l d r e n ' s u t t e r -
ance production was being a f f e c t e d by some kind of con-
s t r a i n t on productive complexity, t h i s c o n s t r a i n t would 
a f f e c t the v a r i o u s c o n s t r u c t i o n s used by the c h i l d r e n such 
t h a t t h e i r development of these c o n s t r u c t i o n s would show 
a d e f i n i t e c o r r e l a t i o n . Whereas the preceding r e s e a r c h 
had been concerned with the c h i l d r e n ' s d e s c r i p t i o n s of 
simple a c t i o n s , t h i s r e s e a r c h i n v e s t i g a t e d t h e i r ways of 
d e s c r i b i n g missing p a r t s . T h i s kind of ta s k was chosen to 
e l i c i t u t t e r a n c e s i n v o l v i n g negation, given t h a t these 
should have g r e a t e r productive complexity than the a f f i r m -
a t i v e u t t e r a n c e s used to d e s c r i b e a c t i o n s . Unfortunately, 
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the probable i n f l u e n c e of d i s c o u r s e agreement i n v a l i d a t e d 
any comparison of the r a t e s of s u b j e c t production i n the two 
kinds of utterance, but an anecdotal e x p l o r a t i o n suggested 
that some c h i l d r e n were producing f u l l sentences with nega-
t i o n , who had produced few or no f u l l sentences i n t h e i r 
d e s c r i p t i o n s of a c t i o n s . Furthermore, the study showed 
t h a t the development of language used to de s c r i b e a c t i o n s 
did not c o r r e l a t e w ith the development of the language used 
to d e s c r i b e missing p a r t s . Therefore, i t was concluded t h a t 
whatever i t was t h a t l e d some c h i l d r e n to not produce f u l l 
sentences i n answer to WH, i t was u n l i k e l y to be a c o n s t r a i n t 
on productive complexity. 
One of the arguments i n favour of there being a l i m i t 
i n productive complexity i s the d i s p a r i t y between compre-
hension and production. I t i s oft e n s a i d t h a t young c h i l -
dren understand more than they speak, and t h i s d i s p a r i t y i s 
taken to mean th a t the c h i l d ' s knowledge of l i n g u i s t i c 
s t r u c t u r e i s g r e a t e r than i s apparent i n h i s u t t e r a n c e s . 
I t i s supposed that some r e d u c t i v e process i s o c c u r r i n g 
t h a t l i m i t s the expression or m a n i f e s t a t i o n of t h i s know-
ledge i n speech. Therefore i t was decided to i n v e s t i g a t e 
these c h i l d r e n ' s a b i l i t i e s to understand and repeat the 
kinds of negation t h a t some of them were producing to f i n d 
out i f the c h i l d r e n , who produced immature forms, could 
understand and repeat the mature forms as w e l l as the c h i l -
dren who produced the mature forms. The r e s u l t s were not 
c l e a r c u t , but there was evidence t h a t the c h i l d r e n , who 
produced immature forms, were g e n e r a l l y l e s s able i n 
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comprehension and r e p e t i t i o n than those who produced 
mature forms. However, t h i s d i f f e r e n c e i n a b i l i t i e s d i d 
not r e s u l t from g r e a t e r d i f f i c u l t y with forms more 
advanced than those being produced. T h i s would appear to 
be the only strong evidence r e s u l t i n g from t h i s r e s e a r c h 
t h a t supports the r o l e of a l i m i t to productive complexity 
i n e a r l y utterance production. However, i t was emphasized 
th a t t h i s d i f f e r e n c e between comprehension and production 
could r e f l e c t the normal lag i n l e a r n i n g between perceptual 
and r e c o n s t r u c t i v e s k i l l s r a t h e r than any d i s t i n c t con-
s t r a i n t on productive complexity. 
The f i n a l piece of r e s e a r c h involved the f u r t h e r 
a n a l y s i s of some r e s u l t s a lready c o l l e c t e d and the tenth 
and l a s t experiment. This r e s e a r c h i n v e s t i g a t e d the nature 
of and connection between two unusual forms, 'hasn't got no 
and ' r i d i n g on'. The r e s u l t s confirmed the l a c k of c o r r e l a 
t i o n between the c h i l d r e n ' s development of language for 
d e s c r i b i n g a c t i o n s , and of language f o r d e s c r i b i n g missing 
p a r t s . Both of these forms are s t r u c t u r a l l y e x c e s s i v e , a 
c h a r a c t e r i s t i c t h a t appears to be i n c o n s i s t e n t with the 
idea of a l i m i t to productive complexity. Moreover, these 
forms seem to appear i n development before simpler forms, 
t h a t i s 'hasn't got' and ' r i d i n g ' . I t was concluded t h a t 
these forms could have a r i s e n as a r e s u l t of the gradual 
t r a n s i t i o n from one simple form to a v a r i e t y of forms. 
These forms seemed to represent the e a r l y stages of l e a r n -
ing when the v a r i e t y and complexity of the language being 
learned i s s i m p l i f i e d , and d i f f e r e n t but r e l a t e d forms are 
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i n s u f f i c i e n t l y d i f f e r e n t i a t e d . 
Discussion--Towards a theory of utterance production 
The term, productive complexity, has been used 
r a t h e r l o o s e l y to r e f e r to any c h a r a c t e r i s t i c s of u t t e r -
ances t h a t makes them more d i f f i c u l t to produce. The 
r e s e a r c h o r i g i n a l l y concerned i t s e l f with those kinds of 
c h a r a c t e r i s t i c s t h a t d e r i v e from s t r u c t u r a l c o n s i d e r a t i o n s 
of language. For i n s t a n c e , the notion of sentence depth 
i s c l o s e l y r e l a t e d to a c e r t a i n kind of phrase s t r u c t u r e 
grammar. 
Although t r a n s f o r m a t i o n a l grammar i s not a theory 
of utterance production but a theory of language, i t would 
be unreasonable to ignore i t i n any i n v e s t i g a t i o n of 
utterance production. However, the p r e d i c t i o n s about 
productive complexity based on tr a n s f o r m a t i o n a l grammar 
have not been confirmed, which means t h a t i t seems to l a c k 
a c e r t a i n degree of p s y c h o l o g i c a l r e a l i s m as a theory of 
production. Transformational grammar has two major draw-
backs as a theory of production. F i r s t l y , i t d e a l s with 
language i n a b s t r a c t i o n . I t d e f i n e s the s e t of sentences 
t h a t c o n s t i t u t e a language. I t d e s c r i b e s the s t r u c t u r e of 
sentences i n a b s t r a c t terms, and not the c o n s t r u c t i o n of 
u t t e r a n c e s . The f a c t t h a t i t def i n e s a s e t of sentences 
by generating these and only these sentences, means t h a t 
i t g i v e s the impression t h a t i t i s a theory of production, 
but i t i s not. Now i t was argued t h a t t r a n s f o r m a t i o n a l 
grammar might make a good s t a r t i n g point f o r the develop-
ment of a theory of production, but there i s no a p r i o r i 
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reason that what i s the most simple, e x p l i c i t and systematic 
d e s c r i p t i o n of the sentences of a language should a l s o be 
the most p s y c h o l o g i c a l l y v a l i d or r e a l i s t i c theory of l a n -
guage behaviour. This i s apparent i n the f a c t t h a t a 
theory of utterance production must, as S c h l e s i n g e r says, 
d e s c r i b e how the speaker's i n t e n t i o n s become words. But 
tr a n s f o r m a t i o n a l grammar i s not a theory of behaviour and 
so i t does not concern i t s e l f with e i t h e r i n t e n t i o n s as 
input or uttera n c e s as output. Chomsky says the grammar 
would have to be incorporated i n any s e r i o u s theory of 
language behaviour. Yet, i t i s very d i f f i c u l t to imagine 
how i t could be incorporated because i t i s so a b s t r a c t from 
behaviour and l a c k i n g i n a psychodynamic p e r s p e c t i v e . 
The second drawback of tr a n s f o r m a t i o n a l grammar as a 
theory of production i s t h a t a l l utterances are n e c e s s a r i l y 
r e l a t e d to f u l l sentences, because the sentence i s the b a s i c 
u n i t of language. A sentence may be defined as a group of 
words t h a t expresses a complete thought. This means t h a t 
there i s a c e r t a i n amount of p s y c h o l o g i c a l sense i n taking 
the sentence as the b a s i c u n i t of language, because of the 
connection between sentences and l o g i c a l and meaningful 
thought. However, tr a n s f o r m a t i o n a l grammar i s not based on 
co n s i d e r a t i o n s of meaning or thought but of the r e g u l a r 
formal o r g a n i s a t i o n of language. Furthermore, people 
produce a grea t many non-sentence ut t e r a n c e s , j u s t l i k e the 
c h i l d r e n did i n the present r e s e a r c h . E l l i p t i c u t t e r a n c e s 
l i k e the answers to WD and WO, may be grammatically r e l a t e d 
to f u l l sentences, but there i s no a p r i o r i reason why such 
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non-sentence forms should be produced from f u l l sentences. 
The grammatical r e l a t i o n s h i p s r e f l e c t the p s y c h o l o g i c a l 
r e l a t i o n s h i p s between c e r t a i n concepts, but there i s no 
obvious reason why the speaker should have to encode a 
complete thought i n words when i t i s h i s i n t e n t i o n to speak 
or communicate only p a r t of t h a t thought. S c h l e s i n g e r ' s 
theory, i n which r e a l i s a t i o n r u l e s transform the v a r i o u s 
p a r t s of complete thoughts i n t o complete sentences, shows 
tha t , t h e o r e t i c a l l y , the speaker may only encode i n l a n -
guage those p a r t s of a complete thought that he wishes to 
communicate. 
The f a c t that S c h l e s i n g e r ' s theory i s a theory of 
utterance production t h a t d e s c r i b e s how i n t e n t i o n s become 
ut t e r a n c e s , and t h a t i t can d e s c r i b e the production of 
e l l i p t i c u t t e r a n c e s without the involvement of f u l l sen-
tences means t h a t i t seems to have g r e a t e r p o t e n t i a l as a 
theory of language behaviour than t r a n s f o r m a t i o n a l grammar. 
However, the r e s e a r c h did not confirm the p r e d i c t i o n s 
about productive complexity derived from h i s theory e i t h e r . 
Since h i s theory i s only t e n t a t i v e and i t has only been put 
forward as an account of e a r l y two-word u t t e r a n c e s , t h i s 
outcome i s l e s s meaningful than t h a t regarding transforma-
t i o n a l grammar. 
Thi s e v a l u a t i o n of t r a n s f o r m a t i o n a l grammar as a 
theory of language behaviour i s important because some of 
the arguments f o r the e x i s t e n c e of a c o n s t r a i n t on produc-
t i v e complexity stem from the grammar and the l i n g u i s t i c 
theory encompassing i t . The grammar i s s a i d to represent 
knowledge of language which i s used i n v a r i o u s l i n g u i s t i c 
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a b i l i t i e s as though there i s one source of l i n g u i s t i c 
knowledge t h a t i s tapped i n both, say, comprehension and 
production. M i l l e r and Chomsky (1963:422) put i t t h i s 
way: " I n proposing models for a user of language - a user 
who i s simultaneously t a l k e r and l i s t e n e r - we have assumed 
th a t the t h e o r e t i c a l l y s i g n i f i c a n t aspects of v e r b a l behav-
iour must be common to both productive and r e c e p t i v e 
f u n c t i o n s , " and "Once a formal theory of communication or 
language has been constructed i t g e n e r a l l y turns out to be 
equ a l l y u s e f u l for d e s c r i b i n g both sources and r e c e i v e r s . " 
These authors do not e x p l a i n what they mean by the th e o r e t -
i c a l l y s i g n i f i c a n t aspects of v e r b a l behaviour, but pre-
sumably what i s s i g n i f i c a n t f or them i s what i s included 
i n competence, the knowledge of l i n g u i s t i c s t r u c t u r e . I t 
i s here argued th a t , from a p s y c h o l o g i c a l point of view, 
the d i s t i n c t i o n between competence and performance i s of 
questionable value and t h a t a l l a s p e c t s of behaviour have 
s i g n i f i c a n c e f o r a theory of v e r b a l behaviour. As H a l l i d a y 
(19 70) puts i t , the d i s t i n c t i o n between competence and per-
formance i s misleading except to the extent t h a t i t d i f -
f e r e n t i a t e s what we have been able to d e s c r i b e i n the gram-
mar from what we have not. 
M i l l e r and Chomsky do not say t h a t most sources and 
r e c e i v e r s are the same, but th a t c e r t a i n p r i n c i p l e s are 
u s u a l l y common to both. They do not mean to say t h a t com-
prehension i s the r e v e r s e of production, but t h a t the 
knowledge of l i n g u i s t i c s t r u c t u r e used i n comprehension i s 
g e n e r a l l y the same as th a t used i n production. However, 
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such statements have generated some confusion about the 
p s y c h o l o g i c a l o r g a n i s a t i o n of l i n g u i s t i c knowledge. When 
the d i s c r e p a n c i e s between c h i l d r e n ' s comprehension and 
production were used as evidence f o r the need for separate 
grammars, Chomsky (1964) s a i d t h a t t h i s represented a mis-
understanding of l i n g u i s t i c theory. He gave the impression 
t h a t there i s j u s t one source of l i n g u i s t i c knowledge i n 
the mind, and t h a t production appears l e s s advanced than 
comprehension because of d i s c r e p a n c i e s i n the use of know-
ledge and not i n the knowledge i t s e l f . T h i s reasoning l e d 
to the idea t h a t the c h i l d ' s l i n g u i s t i c competence was 
more a c c u r a t e l y a s s e s s e d by i n v e s t i g a t i o n of h i s compre-
hension than of h i s production. I t a l s o i m p l i e s t h a t the 
c h i l d has the knowledge required to speak the uttera n c e s 
he comprehends, but he does not do so because of c e r t a i n 
r e s t r i c t i o n s i n the use of t h i s knowledge i n production. 
This i s one of the main arguments f o r some c o n s t r a i n t on 
productive complexity during childhood. 
Bloom's r e s e a r c h appears to support t h i s conception 
of l i n g u i s t i c a b i l i t i e s because she found evidence t h a t the 
deep s t r u c t u r e of some young c h i l d r e n ' s utterances was very 
l i k e l y more complex than t h e i r s u r f a c e s t r u c t u r e suggested. 
She reckoned t h a t these c h i l d r e n were constrained i n what 
they could say by some kind of sampling process t h a t e l i m -
inated c e r t a i n p a r t s of t h e i r u t t e r a n c e s during production. 
However, her f i n d i n g s could a l s o be explained by a theory 
of l i n g u i s t i c a b i l i t i e s i n v o l v i n g l e a r n i n g which assumes 
no d i s t i n c t i o n between knowledge and use of knowledge. The 
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way Bloom uses d e l e t i o n transformations to desc r i b e the 
sampling process demonstrates the r e a l d i f f i c u l t y i n t r y i n g 
to make a d i s t i n c t i o n between knowledge and i t s use. For 
i n a dynamic theory of utterance production, the 'knowledge' 
i s a c t i v e and there i s no a p r i o r i reason f o r se p a r a t i n g 
production processes t h a t c o n s t r u c t utterances from produc-
t i o n processes that e l i m i n a t e c e r t a i n p a r t s of u t t e r a n c e s . 
I t i s not so much a matter of using or not using knowledge, 
but of having or not having the knowledge or a b i l i t y to 
produce an ut t e r a n c e . Against t h i s i t could be argued t h a t 
Bloom's d e l e t i o n transformations were not r u l e s of grammar 
because they described the c r e a t i o n of utterances and not 
sentences. C e r t a i n l y , the uttera n c e s produced by her c h i l -
dren were often ungrammatical with regard to a d u l t E n g l i s h , 
but the c h i l d r e n gave no i n d i c a t i o n t h a t t h e i r u t t e r a n c e s 
were l i n g u i s t i c a l l y unacceptable to them. Therefore, i t 
would be presumptive to say th a t t h e i r utterances were not 
sentences i n t h e i r language. 
Comprehension and production are here considered to 
be r e l a t e d a b i l i t i e s . There may indeed be c h a r a c t e r i s t i c s 
t h a t are common to both comprehension and production, but 
the d i f f e r e n c e s between them are j u s t as important. The 
d i f f e r e n c e s seem to be e s p e c i a l l y important with r e s p e c t 
to a theory of human communication because of the h e u r i s t i c 
nature of some human behaviour. Since the l i s t e n e r can use 
h i s knowledge of the meanings of c o n s t i t u e n t words and of 
the context of speech to f a c i l i t a t e comprehension, h i s 
knowledge of l i n g u i s t i c s t r u c t u r e i s r e l a t i v e l y l e s s 
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important i n comprehension than i n production. The present 
i n v e s t i g a t i o n of the negative p o s s e s s i v e demonstrates t h i s , 
for some c h i l d r e n were quite able to understand the mature 
form t h a t they did not produce spontaneously. I n t h i s case, 
a c h i l d could understand the mature form j u s t by detecting 
the presence of negation; i t s p o s i t i o n i n the form was 
r e l a t i v e l y unimportant. So he could understand a v a r i e t y 
of negative p o s s e s s i v e forms while only having s u f f i c i e n t 
knowledge to produce one simple form i n v o l v i n g nominal 
negation. The f a c t t h a t some c h i l d r e n m i s i n t e r p r e t e d the 
t r i c k question i n c l u d i n g 'any', suggested t h a t they did 
not know as much about negation as they appeared to, because 
'any' was used as a cue for negation when i t i s anything 
but a negative operator. 
I t f o llows t h a t during development c h i l d r e n may oft e n 
have s u f f i c i e n t knowledge of language to be able to under-
stand u t t e r a n c e s but not produce them. This discrepancy 
between comprehension and production would be c o n s i s t e n t 
with the general d i f f e r e n c e between human r e c e p t i v e and 
exp r e s s i v e a b i l i t i e s . For i n s t a n c e , a c h i l d l e a r n s to read 
and recognise words before he can s p e l l them. There i s a 
lag between a c q u i s i t i o n of the a b i l i t y to recognise a word 
and a c q u i s i t i o n of the a b i l i t y to reproduce i t . This l a g 
seems to be a fundamental c h a r a c t e r i s t i c of human l e a r n i n g 
and long-term memory. 
The l i m i t s to human short-term memory are qu i t e 
apparent i n the adulthood and childhood, whereas the l i m i t s 
to long-term memory are r e l a t i v e l y unknown. The r e s e a r c h 
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done with the l e a r n i n g of l i s t s of words shows t h a t there 
may be a l i m i t to long-term memory, which has to do with 
the c a p a c i t y of the person to detect or c r e a t e o r g a n i s a t i o n 
i n the m a t e r i a l being learned (Mandler 19 69). Learning 
and remembering l i s t s of words i s not the same as l e a r n i n g 
to t a l k , y e t there i s p o s s i b l y a connection between them. 
The s t r u c t u r e t h a t the l e a r n e r d e t e c t s or develops to 
f a c i l i t a t e r e c a l l can be considered as a plan f o r r e t r i e v -
ing information from memory. The more l e a r n i n g has occurred 
the more complex the plan f o r r e t r i e v i n g information becomes. 
I n the same way the s t r u c t u r e of utterances can be c o n s i d -
ered as a system of plans for c o n s t r u c t i n g them. The d i f -
ference i s t h a t i n r e c a l l i n g a l i s t of words, the l e a r n e r 
has one plan t h a t i s put i n t o operation by a s p e c i f i c 
request f o r r e c a l l , whereas the speaker has a system of 
plans which adapts to h i s i n t e n t i o n s i n a h i g h l y sophis-
t i c a t e d way. Applying t h i s idea to the d i f f e r e n c e between 
comprehension and production, i t would seem that c h i l d r e n 
may have the a b i l i t y to understand u t t e r a n c e s before they 
have developed the plans to produce them. 
This reasoning i s very r e l e v a n t to Bloom's f i n d i n g s 
and her idea of the incomplete expression of u t t e r a n c e s i n 
speech as a kind of sampling process. Her r e s e a r c h suggests 
t h a t young c h i l d r e n are s y s t e m a t i c a l l y l i m i t e d i n t h e i r 
a b i l i t y to c o n s t r u c t u t t e r a n c e s . I n terms of plans f o r 
r e t r i e v i n g information from long-term memory, her r e s e a r c h 
suggests t h a t i n the e a r l y stages of development, some of 
the plans are only capable of encoding p a r t of the speaker's 
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i n t e n t i o n . As development proceeds, these plans can 
organise utterances of g r e a t e r complexity such that the 
speaker's i n t e n t i o n can be f u l l y expressed. 
Bloom's own i n t e r p r e t a t i o n of the l i m i t a t i o n s to 
utterance production i s coloured by her use of transforma-
t i o n a l grammar to d e s c r i b e c h i l d language. I n her i n t e r -
p r e t a t i o n these l i m i t a t i o n s are represented as transforma-
t i o n s t h a t d e l e t e c e r t a i n p a r t s of the deep s t r u c t u r e of 
u t t e r a n c e s . T h i s i n t e r p r e t a t i o n assumes t h a t transforma-
t i o n a l grammar i s a s a t i s f a c t o r y model of production, but 
as S c h l e s i n g e r says, the whole idea of deep s y n t a c t i c 
s t r u c t u r e may be i r r e l e v a n t to production. He argues t h a t 
u t t e r a n c e s can be d i r e c t l y r e l a t e d to meaning through 
r e a l i s a t i o n r u l e s . His idea of r e a l i s a t i o n r u l e s i s 
a t t r a c t i v e because i t takes a c o n s t r u c t i v e approach to 
utterance production, whereas t r a n s f o r m a t i o n a l grammar 
provides a r e d u c t i v e i n t e r p r e t a t i o n of the production of 
e l l i p t i c forms, and of u t t e r a n c e s g e n e r a l l y i n Bloom's work. 
Transformational grammar has another disadvantage 
as a theory of production, and t h i s concerns i t s use of 
c e r t a i n transformations. The grammar generates p a s s i v e 
sentences by m o d i f i c a t i o n of t h e i r a c t i v e base s t r i n g s . 
T his technique does i n c r e a s e the s i m p l i c i t y of the grammar 
as a d e s c r i p t i o n of the sentences i n a language, but i t 
a l s o seems to make the production of p a s s i v e u t t e r a n c e s 
u n n e c e s s a r i l y complicated. The p a s s i v e transformation r e -
orders and adds to the elements i n a c t i v e base s t r i n g s . 
Now people appear to be p a r t i c u l a r l y able a t reproducing 
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sequences of words, meaning t h a t they can l e a r n s e r i a l 
order r e l a t i v e l y e a s i l y . Therefore, i t would appear to be 
simpler for people to l e a r n to use a v a r i e t y of s e q u e n t i a l 
p a t t e r n s than to l e a r n one b a s i c p a t t e r n t h a t has to be 
transformed to obtain the v a r i e t y of p a t t e r n s o c c u r r i n g i n 
a language. I n t h i s view the human speaker has separate 
plans f o r producing a c t i v e and p a s s i v e u t t e r a n c e s . C l a r k ' s 
(1965) r e s e a r c h with a c t i v e and p a s s i v e sentences supports 
t h i s idea because he found t h a t people constructed these 
two kinds of sentence i n d i f f e r e n t ways. His s u b j e c t s had 
to f i l l i n a c t i v e and p a s s i v e sentence frames using a 
l i m i t e d vocabulary of nouns and verbs. 
I f transformations are not involved i n production 
i t would mean t h a t phrase s t r u c t u r e grammar, d e s p i t e i t s 
l i n g u i s t i c inadequacies, might provide a good b a s i s f o r a 
model of production. This i s important because the s t u d i e s 
of sentence l e a r n i n g t h a t have been c a r r i e d out seem to 
y i e l d more evidence of phrase s t r u c t u r e than of transforma-
t i o n s . For example, i n t r a n s f o r m a t i o n a l grammar a sentence 
l i k e the person who jumped over there i s good i s generated 
as two separate sentences (the person i s good; the person 
jumped over t h e r e ) . These separate sentences are then com-
bined with an embedding transformation. This means th a t 
the phrase marker assigned to t h i s sentence i n transforma-
t i o n a l grammar does not look a t a l l l i k e the phrase marker 
assigned to i t i n phrase s t r u c t u r e grammar. I f t h i s sen-
tence i s produced the way i t i s generated i n t r a n s f o r m a t i o n a l 
grammar, the p a t t e r n of e r r o r s made i n remembering i t should 
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-not show much connection with phrase s t r u c t u r e grammar. 
However, Johnson (196 6b) found t h a t the forward t r a n s i t i o n a l 
e r r o r p r o b a b i l i t y p a t t e r n s f o r t h i s kind of sentence, cor-
responded with i t s phrase s t r u c t u r e i n j u s t the same way as 
they did f o r simple a c t i v e sentences. Furthermore, the 
l a t e n c y between the stimulus for r e c a l l and reproduction 
of the f i r s t word of such a complex sentence was s e n s i t i v e 
to q u i t e small changes i n s t r u c t u r e . When the sentence was 
changed to the person over there who jumped i s good the 
l a t e n c y and pattern of t r a n s i t i o n a l . e r r o r p r o b a b i l i t i e s 
changed a c c o r d i n g l y . Therefore, there i s evidence t h a t 
people use the s t r u c t u r e of phrase s t r u c t u r e grammar to 
l e a r n sentences r a t h e r than t h a t of t r a n s f o r m a t i o n a l gram-
mar. And there i s no obvious reason why production should 
involve a completely d i f f e r e n t kind of s t r u c t u r e than 
l e a r n i n g . 
Spontaneously producing u t t e r a n c e s i s d i f f e r e n t from 
l e a r n i n g them i n one very important way. Learning s t a r t s 
and ends with the same thing, the utterance, whereas 
spontaneous production i n v o l v e s the conversion of the 
speaker's i n t e n t i o n s i n t o words. Yngve 1s model i s the only 
model of production based on phrase s t r u c t u r e grammar, but 
i t does not account f o r t h i s conversion. Johnson's model 
has only been appl i e d to sentence l e a r n i n g . On the other 
hand, tra n s f o r m a t i o n a l grammar has the p o t e n t i a l for r e l a t -
ing sentences to t h e i r meanings and v i c e v e r s a , although 
i t s grammatical processes are not supposed to represent the 
p s y c h o l o g i c a l processes of production or comprehension. 
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However, even i f p r o j e c t i o n r u l e s d i d r e p r e s e n t the c o n -
v e r s i o n of i n t e n t i o n s i n t o deep s t r u c t u r e , t h e s y n t a c t i c 
o r g a n i s a t i o n of the grammar does n o t appear t o be e n t i r e l y 
p s y c h o l o g i c a l l y r e a l i s t i c . 
S c h l e s i n g e r ' s t h e o r y t a c k l e s the problem o f c o n -
v e r s i o n d i r e c t l y , b u t h i s t h e o r y has y e t to be d e v e l o p e d 
i n t o a g e n e r a l t h e o r y o f u t t e r a n c e p r o d u c t i o n . H i s t h e o r y 
does n o t i n v o l v e p h r a s e s t r u c t u r e grammar o r t r a n s f o r m a -
t i o n a l grammar. A l t h o u g h a p h r a s e s t r u c t u r e seems to be 
i n v o l v e d i n s e n t e n c e l e a r n i n g i t has y e t to be shown t h a t 
i t i s i n v o l v e d i n spontaneous p r o d u c t i o n . H i s t h e o r y o n l y 
r e l a t e s u t t e r a n c e s t o g e t h e r t o t h e e x t e n t t h a t t h e y r e p r e -
s e n t s i m i l a r i d e a s . So i f s t u d i e s o f p r o d u c t i o n show t h a t 
t h e s p e a k e r can be c r e a t i v e l y p r o d u c t i v e beyond the degree 
o f g e n e r a l i s a t i o n a l l o w e d by s i m i l a r i t y o f meaning, t h i s 
would be e v i d e n c e t h a t some a b s t r a c t s t r u c t u r a l knowledge 
l i k e t h a t c o n t a i n e d i n p h r a s e s t r u c t u r e grammar i s i n v o l v e d 
i n p r o d u c t i o n . 
S c h l e s i n g e r ' s t h e o r y u s e s r u l e s j u s t l i k e any gram-
mar, b u t r u l e s seem t o d e s c r i b e p r o d u c t i o n i n what might 
be c a l l e d i t s i d e a l r a t h e r t h a n i t s r e a l s t a t e . Thus, 
r u l e s i m p l y t h a t t h e r e i s a p e r f e c t r e l a t i o n s h i p between 
i d e a s and the u t t e r a n c e s r e p r e s e n t i n g them. T h i s r e l a t i o n -
s h i p i s u n l i k e l y to be p e r f e c t and a p r o b a b i l i s t i c r e l a -
t i o n s h i p l i k e t h a t p r o p o s e d by Osgood i s more r e a l i s t i c . 
F u r t h e r m o r e , p r o b a b i l i s t i c r e l a t i o n s h i p s have the d i s t i n c t 
a d v a n t a g e t h a t t h e y f i t i n w i t h a l e a r n i n g t h e o r y of l a n -
guage a c q u i s i t i o n more r e a s o n a b l y than r u l e s do. I t i s 
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e a s i e r to a c c o u n t f o r t h e changes i n t h e f r e q u e n c y o f 
d i s c o u r s e agreement o b s e r v e d i n E x p e r i m e n t 3 w i t h a 
p r o b a b i l i s t i c / l e a r n i n g model o f p r o d u c t i o n t h a n w i t h a 
model c o n s i s t i n g o f r u l e s . And t h e v a r i a b i l i t y o b s e r v e d 
i n t h e c h i l d r e n ' s p r o d u c t i o n g e n e r a l l y i s a l s o more e a s i l y 
a c c o u n t e d f o r by a p r o b a b i l i s t i c model o f p r o d u c t i o n . 
The f i r s t p a r t o f t h i s d i s c u s s i o n i n t r o d u c e d t h e 
n o t i o n o f p l a n s f o r c o n s t r u c t i n g u t t e r a n c e s w h i c h a r e 
s i m i l a r to t h e p l a n s o r schemas f o r r e t r i e v i n g i n f o r m a t i o n 
from l o n g - t e r m memory. I t seems l i k e l y t h a t t h e p l a n s f o r 
c o n s t r u c t i n g u t t e r a n c e s do so i n a way t h a t more c l o s e l y 
r e s e m b l e s the g e n e r a t i v e p r o c e s s o f p h r a s e s t r u c t u r e t h a n 
of t r a n s f o r m a t i o n a l grammar. And now i t i s s u g g e s t e d t h a t 
t h e s e p l a n s c o n s i s t o f p r o b a b i l i s t i c r e l a t i o n s h i p s r a t h e r 
t h a n r u l e s . The l a s t p o i n t to be made i s t h a t t h e s e p l a n s 
a r e r e l a t e d to form a complex sy s t e m f o r p r o d u c i n g u t t e r -
a n c e s . The p l a n s do n o t seem to be a s r e l a t e d a s t r a n s -
f o r m a t i o n a l grammar would s u g g e s t , b u t i t would be e q u a l l y 
u n t r u e to t h i n k t h a t t h e r e was j u s t a c o l l e c t i o n o f p l a n s 
from w h i c h an a p p r o p r i a t e one i s s e l e c t e d . T h i s r e s e a r c h 
has y i e l d e d c o n s i d e r a b l e e v i d e n c e o f t h e s y s t e m i c n a t u r e 
o f p r o d u c t i o n i n t h e way t h a t t h e c h i l d r e n ' s u t t e r a n c e s 
c o u l d be m a n i p u l a t e d by c h a n g i n g t h e l i n g u i s t i c and non-
l i n g u i s t i c c o n t e x t . G i v e n t h a t t h e c h i l d r e n tended to 
produce a v a r i e t y o f u t t e r a n c e s i n any one c o n t e x t , i t 
would appear t h a t a change i n t h e c o n t e x t o f s p e e c h c a u s e s 
a change i n t h e s e t o f a v a i l a b l e u t t e r a n c e s , r a t h e r t h a n 
a s i m p l e change from one u t t e r a n c e to a n o t h e r . I n o t h e r 
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word s, c o n t e x t u a l changes c a u s e changes i n t h e r e l a t i v e 
f r e q u e n c i e s o f the u t t e r a n c e s produced. T h i s o p e r a t i o n 
c o r r e s p o n d s w i t h the way i n w h i c h t r a i n i n g produced a 
change i n the r e l a t i v e f r e q u e n c i e s o f c e r t a i n u t t e r a n c e s , 
r a t h e r t h a n an a b r u p t s w i t c h from one u t t e r a n c e t o a n o t h e r . 
I n c o n c l u s i o n , t h e r e seem to be c e r t a i n c h a r a c t e r -
i s t i c s t h a t a r e a l i s t i c t h e o r y o f u t t e r a n c e p r o d u c t i o n 
must p o s s e s s . F i r s t l y , t h e t h e o r y must a c c o u n t f o r the 
p r o d u c t i o n of a l l u t t e r a n c e s r e g a r d l e s s o f whether t h e y 
a r e c o m p l e t e g r a m m a t i c a l s e n t e n c e s o r not. The c h i l d r e n 
s t u d i e d i n t h i s r e s e a r c h produced a g r e a t number o f non-
s e n t e n c e u t t e r a n c e s , and many o f t h e s e were produced i n 
d i s c o u r s e agreement. However, a s i g n i f i c a n t p r o p o r t i o n 
c o u l d n o t be a c c o u n t e d f o r by d i s c o u r s e agreement. S i n c e 
l i t t l e e v i d e n c e c o u l d be found to s u p p o r t t h e i d e a o f a 
g e n e r a l l i m i t to p r o d u c t i v e c o m p l e x i t y , i t i s c o n c l u d e d 
t h a t t h e s e c h i l d r e n were no t b e h a v i n g a s though t h e y were 
under any o b l i g a t i o n to produce s e n t e n c e s . I t f o l l o w s 
t h a t a model of p r o d u c t i o n b a s e d on a grammar i s l i k e l y to 
have an u n r e a l i s t i c b i a s towards t h e s e n t e n c e r a t h e r t h a n 
t h e u t t e r a n c e . T h i s i s n o t t o s a y t h a t grammars a r e 
i r r e l e v a n t , b u t t h a t g r a m m a t i c a l s t r u c t u r e a p p e a r s t o be 
i n v o l v e d i n p r o d u c t i o n i n a more f l e x i b l e way t h a n grammars 
s u g g e s t . 
S e c o n d l y , a r e a l i s t i c t h e o r y o f p r o d u c t i o n must 
a c c o u n t f o r the complex r e l a t i o n s h i p s between the u t t e r -
a n c e s produced and the s p e a k e r ' s i n t e n t i o n s and t h e con-
t e x t o f s p e e c h . I t must be a t h e o r y o f communication. 
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I t has been s u g g e s t e d t h a t t h e s e r e l a t i o n s h i p s a r e more 
r e a l i s t i c a l l y d e s c r i b e d a s p r o b a b i l i s t i c c o n n e c t i o n s than 
a s r u l e s o f grammars. The p r o b a b i l i t y o f an u t t e r a n c e 
a p p e a r s t o depend on the l e v e l of l e a r n i n g and t h e c o n t e x t 
o f s p e e c h . 
T h i r d l y , a r e a l i s t i c t h e o r y of p r o d u c t i o n must 
a c c o u n t f o r the a c q u i s i t i o n o f t h i s a b i l i t y . I t i s impor-
t a n t t o know what u t t e r a n c e s a c h i l d p r o duces a t a c e r t a i n 
age, b u t i t i s a l s o i m p o r t a n t t o know how the c h i l d 
a c q u i r e d t h e a b i l i t y to produce t h o s e u t t e r a n c e s . The 
p r e s e n t r e s e a r c h c o n f i r m s t h a t young c h i l d r e n do n o t r e a d i l y 
a l t e r t h e i r u t t e r a n c e s by way o f i m i t a t i o n o f a d u l t s , b ut 
the t r a i n i n g e x p e r i m e n t showed t h a t sometimes t h e i r behav-
i o u r c a n be i n f l u e n c e d f a i r l y e a s i l y . F u r t h e r m o r e , t h e 
i n v e s t i g a t i o n of c e r t a i n u n u s u a l u t t e r a n c e s c o n f i r m s t h a t 
l e a r n i n g t o t a l k i s a complex k i n d o f l e a r n i n g t h a t i n v o l v e s 
t h e p r o c e s s e s o f g e n e r a l i s a t i o n and d i f f e r e n t i a t i o n . C h i l -
d r e n do n o t j u s t d e v e l o p a s e p a r a t e p l a n f o r e a c h k i n d o f 
u t t e r a n c e by s i m p l e i m i t a t i o n . Sometimes t h e y d e v e l o p 
g e n e r a l i s e d p l a n s t h a t combine d i f f e r e n t b u t r e l a t e d forms, 
and w h i c h they use more e x t e n s i v e l y than an a d u l t would. 
As l e a r n i n g p r o g r e s s e s , t h e s e p l a n s d i f f e r e n t i a t e and 
d e v e l o p , so t h a t t h e u t t e r a n c e s produced i n c r e a s i n g l y 
match t h o s e o f t h e c h i l d ' s p a r e n t s and p e e r s i n form and 
f u n c t i o n . 
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A p p e n d i c e s 
Appendix 1 - M a t e r i a l f o r E x p e r i m e n t 1. 
The S e n t e n c e R e p e t i t i o n T e s t : ( E a c h s e t was r e p e a t e d by 
two c h i l d r e n ) 
1. T h e r e a r e the w i d e l y r e a d books 
The v e r y b a d l y made t o y s were t h e r e 
Here a r e t h e l o v e l y o l d s t o n e houses 
2. The v e r y w e l l b u i l t h ouses were t h e r e 
Here a r e t h e l o v e l y o l d s t o r y books 
T h e r e a r e t h e v e r y b a d l y made t o y s 
3. Here a r e t h e l o v e l y o l d wooden t o y s 
T h e r e a r e t h e v e r y w e l l b u i l t h o u s e s 
The v e r y w i d e l y r e a d books were h e r e 
4. T h e r e a r e t h e q u i t e e a s i l y r e a d books 
The q u i t e s t r o n g l y made t o y s a r e t h e r e 
Here a r e t h e l a r g e g r e e n d o l l s h o u s e s 
5. The q u i t e n i c e l y b u i l t h o u s e s a r e t h e r e 
Here a r e t h e l a r g e g r e e n p i c t u r e books 
T h e r e a r e t h e q u i t e s t r o n g l y made t o y s 
6. Here a r e t h e l a r g e g r e e n p l a s t i c t o y s 
T h e r e a r e t h e q u i t e n i c e l y b u i l t h ouses 
The q u i t e e a s i l y r e a d books a r e t h e r e 
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Appendix 1 c o n t i n u e d 
The S h o r t - T e r m Memory T e s t ; 
1. B r i n g L e a r n C l o s e Make 
2. Speak G i v e Reach Take 
3. See Know Hope Wish 
4. Meet L i f t B u i l d S e l l 
5. P i c k S t a n d Count Keep 
6. Hur t Grow Ask Fee d 
7. Walk C l e a n L o s e S t i c k 
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Appendix 2 M a t e r i a l f o r E x p e r i m e n t 2 
The a c t u a l s i z e o f e a c h p i c t u r e was 3 by 5 i n c h e s 
P 
rrtjuu 





Appendix 3 M a t e r i a l f o r E x p e r i m e n t 4 





7 I I ( ( Vi 
at. « 3 7/m T 1 0 
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Appendix 4 M a t e r i a l f o r E x p e r i m e n t 5 S e t o f 10 
r e v i s e d p i c t u r e s ) 








Appendix 5 - M a t e r i a l f o r E x p e r i m e n t 7. 
The a c t u a l s i z e o f each p i c t u r e was 3 by 5 i n c h e s . 
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Appendix 6 - M a t e r i a l f o r t h e Comprehension T a s k i n 
E x p e r i m e n t 9. 
The a c t u a l s i z e o f e a c h c a r d was 2h by 7 i n c h e s . 
mm 
Appendix 7 - M a t e r i a l f o r E x p e r i m e n t 10. 
The a c t u a l s i z e o f e a c h c a r d was 3 by 11 i n c h e s . 
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S t a t i s t i c a l A p p e n d i c e s 
S t a t i s t i c a l Appendix 1: Th r e e way a n a l y s i s o f v a r i a n c e i n 
E x p e r i m e n t 1 t o i n v e s t i g a t e p a t t e r n o f r e p e t i t i o n o f s e n -
t e n c e s . 
Sum o f Degrees o f V a r i a n c e 
S o u r c e S q u a r e s Freedom E s t i m a t e 
A - Depth 1.16 2 0 .58 
B - S e r i a l p o s i t i o n 4 .76 6 0. 79 
C - I n d i v i d u a l s 17.44 11 1.59 
AxB i n t e r a c t i o n 5.17 12 0.43 
BxC i n t e r a c t i o n 12 .48 66 0.19 
AxC i n t e r a c t i o n 2.36 22 0.11 
AxBxC i n t e r a c t i o n 15 .31 132 0.12 
Depth: F=0.58/0.11, F=5.45, p l e s s t h a n 0.05. 
S e r i a l p o s i t i o n : F= 0.79/0.19, F=4.20, p l e s s t han 0.01. 
Depth x S e r i a l p o s i t i o n : F=0.43/0.12, F=3.72, p l e s s than 0.001. 
S t a t i s t i c a l Appendix 2: T h r e e way a n a l y s i s o f v a r i a n c e i n 
E x p e r i m e n t 1 to i n v e s t i g a t e p a t t e r n o f r e p e t i t i o n o f f i v e -
word p h r a s e s . 
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S o u r c e 
Sum o f 
S q u a r e s 
Degrees o f 
Freedom 
V a r i a n c e 
E s t i m a t e 
A - Depth 1.30 2 0.65 
B - S e r i a l p o s i t i o n 5.91 4 1.48 
C - I n d i v i d u a l s 10. 82 11 0.98 
AxB i n t e r a c t i o n 2.42 8 0.30 
AxC i n t e r a c t i o n 4.03 22 0.18 
BxC i n t e r a c t i o n 7.82 44 0.18 
AxBxC i n t e r a c t i o n 10.25 88 0.12 
Depth: F=0.65/0.18, F=3.55, p l e s s t h a n 0.05 
S e r i a l p o s i t i o n : F= 1.48/0.18, F=8.31, p l e s s t h a n 0.001 
Depth x S e r i a l p o s i t i o n : F=0.30/0.12, F=2.59, p l e s s than 0.05. 
S t a t i s t i c a l Appendix 3: Two way a n a l y s i s o f v a r i a n c e o f 
l a t e n c i e s produced by 9 s i x and s e v e n y e a r o l d s i n E x p e r i -
ment 2. 
Sum o f Degrees of V a r i a n c e 
S o u r c e S q u a r e s Freedom E s t i m a t e 
Q u e s t i o n t y p e 0.96 2 0.48 
I n d i v i d u a l s 1.4 7 8 0.18 
Remainder 1.89 16 0.12 
Q u e s t i o n t y p e (WH o r WD o r WO): F=0.48/0.12, F=4.0, 
p l e s s than 0.05. 
S e l e c t e d C o n t r a s t s (McNemar 1962:345) 
The t s t a t i s t i c i s used,and f o r s i g n i f i c a n c e t must 
be g r e a t e r t h a n K. K i s t h e s q u a r e r o o t o f the p r o d u c t o f 
( C - l ) and t he F r e q u i r e d f o r t h e c h o s e n l e v e l o f s i g n i f i c a n c e . 
-301-
F o r 0.05, K=2.69, and f o r 0.01, K=3.53. 
a) WH and WD: t=2.10, 
b) WH and WO: t=2.72, s i g n i f i c a n t a t 0.05 l e v e l . 
c) WD and WO: t=0.62. 
S t a t i s t i c a l Appendix 4: Two way a n a l y s i s o f v a r i a n c e f o r 
a r t i c l e o m i s s i o n i n E x p e r i m e n t 2. T h i s a n a l y s i s was c a r -
r i e d o u t w i t h the a c t u a l f r a c t i o n s o b t a i n e d . These were 
a d j u s t e d w i t h the a r c s i n t r a n s f o r m a t i o n (Edwards 1965:130; 
G u i l d f o r d 1954:574, T a b l e L ) . 
Sum o f Degrees o f V a r i a n c e 
S o u r c e S q u a r e s Freedom E s t i m a t e 
L o c a t i o n 7882.66 3 2627.55 
I n d i v i d u a l s 3398.59 8 424.82 
Remainder 7538.75 24 314.11 
L o c a t i o n : F=2627.55/314.11, F=8.4, p l e s s t h a n 0.001. 
S p e c i f i c Comparisons (McNemar 1962:345) 
The t s t a t i s t i c i s u s e d , and f o r s i g n i f i c a n c e t must 
r e a c h K. K i s the s q u a r e r o o t o f t h e p r o d u c t o f ( C - l ) and 
t h e F r e q u i r e d f o r t h e chosen l e v e l o f s i g n i f i c a n c e . 
F o r 0.05, K=3.00, and f o r 0.01, K=3.77. 
a) B e f o r e s u b j e c t i n FS and b e f o r e o b j e c t i n F S : t=2.37. 
b) B e f o r e o b j e c t i n P and b e f o r e o b j e c t i n F S : t=0.87. 
c) B e f o r e o b j e c t i n 0 and b e f o r e o b j e c t i n P: t=3.63, 
s i g n i f i c a n t a t 0.05 l e v e l . 
d) B e f o r e o b j e c t i n 0 and b e f o r e s u b j e c t i n F S : t=0.87. 
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e) B e f o r e o b j e c t i n 0 and b e f o r e o b j e c t i n F S : t=4.49, 
s i g n i f i c a n t a t 0.01 l e v e l . 
S t a t i s t i c a l Appendix 5; Pseudo t h r e e way a n a l y s i s o f 
v a r i a n c e t o e v a l u a t e e f f e c t s o f t r a i n i n g . The a n a l y s i s i s 
not a p r o p e r t h r e e way one b e c a u s e d i f f e r e n t b u t matched 
i n d i v i d u a l s were us e d i n t he e x p e r i m e n t a l and c o n t r o l groups. 
O v e r a l l d i s c o u r s e agreement 
Sum of 
S o u r c e S q u a r e s 
Degrees o f 
Freedom 
V a r i a n c e 
E s t i m a t e 
A - I n d i v i d u a l s 954.89 26 36. 73 
B - E x p e r i m e n t a l / C o n t r o l 9.4 5 1 9.45 
C - P r e / P o s t - t e s t i n g 17.16 1 17.16 
BxC i n t e r a c t i o n 66.45 1 66.45 
Remainder 170.89 26 6.57 
E x p e r i m e n t a l / C o n t r o l : F=9 .45/36 .73, F l e s s t h a n 1. 
P r e / P o s t - t e s t i n g : F=17.16/6.57, F=2.61. 
E x p e r i m e n t a l / C o n t r o l x P r e / P o s t -t e s t i n g : F=66 .45/6.57, 
F=10.11, p l e s s t h a n 0.01. 
D i s c o u r s e agreement f o r WH-FS 
Sum o f 
So u r c e S q u a r e s 
Degrees o f 
Freedom 
V a r i a n c e 
E s t i m a t e 
A - I n d i v i d u a l s 40 3.21 26 15.51 
B - E x p e r i m e n t a l / C o n t r o l 30.61 1 30.61 
C - P r e / P o s t - t e s t i n g 2.57 1 2.57 
BxC i n t e r a c t i o n 8.65 1 8.65 
Remainder 49.9 3 26 1.92 
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t 
E x p e r i m e n t a l / C o n t r o l : F=30.61/15.51, F=1.97. 
P r e / P o s t - t e s t i n g : F=2.57/1.92, F=1.34. 
E x p e r i m e n t a l / C o n t r o l x P r e / P o s t - t e s t i n g : F=8.65/1.92, 
F=4.5, p l e s s t h a n 0.05. 
D i s c o u r s e agreement f o r WD-P 
Sum o f Degrees o f V a r i a n c e 
S o u r c e S q u a r e s Freedom E s t i m a t e 
A - I n d i v i d u a l s 155.07 26 5.96 
B - E x p e r i m e n t a l / C o n t r o l 8.64 1 8.64 
C - P r e / P o s t - t e s t i n g 7.14 1 7.14 
BxC i n t e r a c t i o n 8.64 1 8 .64 
Remainder 76.21 26 2.93 
E x p e r i m e n t a l / C o n t r o l : F=8.64/5.96, F=1.45. 
P r e / P o s t - t e s t i n g : F=7.14/2.93, F=2.44. 
E x p e r i m e n t a l / C o n t r o l x P r e / P o s t - t e s t i n g : F= 8.64/2.93, F=2 
D i s c o u r s e agreement f o r WO-0 
Sum o f Degrees 
S o u r c e S q u a r e s Freedom 
o f v a r i a n c e 
E s t i m a t e 
A - I n d i v i d u a l s 283.89 26 10.92 
B - E x p e r i m e n t a l / C o n t r o l 2.16 1 2.16 
C - P r e / P o s t - t e s t i n g 0.02 1 0.02 
BxC i n t e r a c t i o n 5.16 1 5.16 
Remainder 82.32 26 3.17 
E x p e r i m e n t a l / C o n t r o l : F=2.16/10.92, F l e s s t h a n 1. 
P r e / P o s t - t e s t i n g : F=0.02/3.17, F l e s s t h a n 1. 
E x p e r i m e n t a l / C o n t r o l x P r e / P o s t - t e s t i n g : F= 5.16/3.17, F = l 
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S t a t i s t i c a l Appendix 6: F u r t h e r a n a l y s e s o f v a r i a n c e of 
t h e r e s u l t s o f t he t r a i n i n g e x p e r i m e n t . A n a l y s e s o f 
WH-FS w i t h s e n t e n c e s c o n t a i n i n g noun and pronoun s u b j e c t s . 
Noun s u b j e c t s 
S o u r c e 
Sum o f 
Sq u a r e s 
Degrees 
Freedom 
o f V a r i a n c e 
E s t i m a t e 
A - I n d i v i d u a l s 276.88 26 10.65 
B - E x p e r i m e n t a l / C o n t r o l 0.0 1 0.0 
C - P r e / P o s t - t e s t i n g 1.14 1 1.14 
BxC i n t e r a c t i o n 2 .57 1 2.57 
Remainder 72.27 26 2. 78 
E x p e r i m e n t a l / C o n t r o l : F=0.0 . 
P r e / P o s t - t e s t i n g : F = l . 14/2.78, F l e s s t h a n 1. 
E x p e r i m e n t a l / C o n t r o l x P r e / P o s t - - t e s t i n g : F=2. 57/2.78, 
F l e s s t h a n 1. 
Pronoun s u b j e c t s 
Source 
Sum o f 
S q u a r e s 
Degrees 
Freedom 
o f V a r i a n c e 
E s t i m a t e 
A - I n d i v i d u a l s 339.79 26 13.07 
B - E x p e r i m e n t a l / C o n t r o l 20.64 1 20.64 
C - P r e / P o s t - t e s t i n g 7.14 1 7.14 
BxC i n t e r a c t i o n 1.79 1 1.79 
Remainder 87.93 26 3.38 
E x p e r i m e n t a l / C o n t r o l : F=20.64/13 .07, F = l .58 
P r e / P o s t - t e s t i n g : F=7. 14/3.38, F =2.11. 
E x p e r i m e n t a l / C o n t r o l x P r e / P o s t - - t e s t i n g : F = l . 79/3.38, 
F l e s s t h a n 1. 
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t o i n v e s t i g a t e t h e p r o d u c t i o n o f human and a n i m a l a g e n t s 
i n E x p e r i m e n t 7. 
Sum o f Degrees o f V a r i a n c e 
S o u r c e S q u a r e s Freedom E s t i m a t e 
A - Human/Animal 4 .59 1 4.59 
B - B e f o r e / A f t e r 0 .84 1 0.84 
C - I n d i v i d u a l s 34.49 23 1.50 
AxB i n t e r a c t i o n 1.77 1 1.77 
BxC i n t e r a c t i o n 7.91 23 0.34 
AxC i n t e r a c t i o n 16.16 23 0. 70 
AxBxC i n t e r a c t i o n 8.98 23 0.39 
Human/Animal: F=4 .59/0.70, F=6.56, p l e s s t h a n 0.05. 
B e f o r e / A f t e r : F=0.84/0.34, F=2.47. 
Human/Animal x B e f o r e / A f t e r : F=1.77/0.39, F=4.54,p l e s s than 0.05. 
Human/Animal x I n d i v i d u a l s : F=0.70/0.39, F=1.79. 
B e f o r e / A f t e r x I n d i v i d u a l s : F=0.34/0.39, F l e s s t h a n 1. 
S t a t i s t i c a l Appendix 8: D i f f e r e n c e s i n usage o f n e g a t i v e 
p o s s e s s i v e forms between t h r e e and s i x y e a r s i n E x p e r i m e n t 
8, e v a l u a t e d w i t h t h e F i s h e r e x a c t p r o b a b i l i t y t e s t . 
Form P r o b a b i l i t y 
b r o k e n 0.0056 
o f f 0.11 
l o s t g r e a t e r t h a n 0.25 
no 0.012 
got no 0.0 74 
h a s n ' t got no 0.012 
h a s n ' t got g r e a t e r t h a n 0.05 
